





R&D OPERATIONS

CODE NAME INIT. Q r,;
c|F
DEP-A Mr. GOTR&L'"N prih s .
+oEP- Al T ) R
| A
A
MY 16 P l5 3h° | o
N N
REMARKS

The enclosed weekly note from A, R. Felix, R-AERO-

to Dr. Geissler confirms the position you took when

AE,

k

_.numb o problems,

Thanks to your concurrence in the acquisition of

the High Reynolds Number test equipment, we are in

a position to make early contributions to the solution

of suspected problems in this area.

o

R. W. Cook
4
1 Enc: MAY 1 4 1958
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Hich Reynolds Mumber Test Ecuipment:

Recently & considerable amount of interest has been shown in our
Hich Reynolds Number project by AZDC an Soeing. Both of these
orgenizations are conducting serious studies in this area and are quite
interested in the design detanls of our nardware. T e AECC studies are
further along than Jocing's and we know that they are loaning toward o
test section slze in the 10~foot range (as compared to our 32=-inch).

¥

At-the recent Supersonic Tunnels Association Meeting &
Ordnance Laboratory tTurther conTirmetion of the need for i
number testing capabllity came to light. Several aircraft companie
(Lockheed=-Georgia, McDonnell-Douglas, Boeing, and North Americen) p

a

- sented in a panel discussion some specific instances of lack of agreement
between wind tunnel test date and Tiight data in the Mach number range

between 0.7 and 1.0. It was Telt that in several of these cases the
probiem could well be a Reynolds number effect caused by lack of simulation
of flignt Reynolds numbers. ;

A, =R. Felix

ccC.:
DiR, Mr. Shepard
R-OM-P, Mr. Read
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The attached notes are considered sensitive.
Please return when Mr. Styles has finished

with them.
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g Jean
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NOTES 5-6-68 KUERS 3;7'47

5/¢ 7‘;¢5

ME Laboratory Internal Information Program: In November. 1967 , we
initiated this program in ME Laboratory as a result of the studies of

Dr. Tompkins and Mr. Richetto from Purdue University which revealed
' -a need for improvement of communications mainly from Division level
down to the first line supervisors. The objective of the program is to

improve the team spirit in the organization, to enhance the feeling of

participation of all supervisory personnel in our challenging programs,

and to improve the awareness of responsibilities for building flight
hardware.v

As a first phase of the program, we established short weekly meetings

\of all supervisors with their groups of personnel, in which the technical

aspects of our programs and Marshall Center p011c1es and management
guidelines are discussed. The discussions in these groups are aided

by Information Memoranda for dissemination of up-to-date technical

information. The results of these brief group meetings, in which our
project engineers often participate, are very encouraging. /

The second phase of the program will consist of a trammg program of
all superv1sors in "Management by Objectives", a “course which will
emphasize the techniques of communication between supervisors and
their groups in order to improve the understanding of our goals and the
1mportant role of the Marshall Center in the space fllght program. The
“training courses have been discussed with Mr. Dowdy from the Training

~Branch _and the first courseswill start soon. \ -~

A third phase is being planned to open the lines of communication in the
ME Laboratory, so that everyone in the Laboratory may see me or g
Dr. Siebel personally on matters related to our work and our organization. |~





Ed Buckbee
Translations
Shep Suggest we follow this example in all Labs and Offices. B
(internal communications to improve team spirit, train supervisors in Mgmt by Objectives, & open door policy)



INPUT TO E-S WEEKLY NOTES, J. H. Powell May 10, 1968

1. MANAGEMENT OF MSFC PHYSICAL SPACE Y /30 ‘

The draft instruction covering this subject was circulated April 10'.

Replies have been received from staff offices only; I. O. & R&DO replies ére'

overdue. Most staff offices and Industrial Operations have submitted the

required floor plans and current occupancy data. R&DO elements have not. . o[:.«/l.u...

“r\ﬂ/\)r‘f\" v Lhin g(_'”cp>vw AA {ww% PMJP *»LaL., 'Erw W Np/w,{,a
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The enclosed weekly note from A. R. Felix, R-AERO-AE,

to Dr., Geissler confirms the position you took when

the consensus outside of MSFC was that Reynolds

number effects presented no problems,

Thanks to your concurrence in the acquisition of
the High Reynolds Number test equipment, we are in
a position to make early contributions to the solution

of suspected problems in this area.

ﬁ?E%f Cook‘
4
1 Enc: MAY 1 4 1968
As stated
CODE NAME DATE

MSFC - Form 495-1 (October 1963)



DEP-A ACTION

INFO COP
WEEKLY NOTES, R-AERO-AE, MAY 9, 1968

High Reynolds Number Test Equipment:

Recently a considerable amount of interest has been shown in our
High Reynolds Number project by AEDC and Boeing. Both of these
organizations are conducting serious studies in this area and are quite
interested in the design details of our hardware. The AEGC studies are
further along than Boeing's and we know that they are leaning toward «
test sectlon slze in the 10-foot range (as compared to our 32=-inch).

At-the recent Supersonic Tunnels Association Meeting at the Naval
Ordnance Laboratory further confirmation of the need for increased Reynolds
number testing capability came to light. Several aircraft companies
(Lockheed=Georgia, McDonnell-Douglas, Boeing, and North Americen) pre-
sented in a panel discussion some specific instances of lack of agreement
between wind tunnel test data and flight data in the Mach number range
between 0.7 and 1.0, |t was Telt that in several of these cases the
probliem could well be a Reynolds number effect caused by lack of simulation
of flight Reynolds numbers.

A. R. Felix

Gt
DiR, Mr. Shepard
R-0M=-P, Mr. Read
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NOTES 5/6/68 BALCH L 57
e , Y RIDN

=11- riv: t - Stage arrived at MTF at 7:30 p. m., Sunday,
5/5/68. Receiving and depackaging operations are almost complete.
Preparations are under way for LH2 tank entry for Propellant Utilization
probe rcwo*'k and X-rays. Current schedule calls for installation in stand
on 5/12/68, "power up'' on 5/19/68, cryogenic proof-pressure test on_

_6/6/68, removal from stand on 6/13/68, and shipment to KSC on 6/26/68- Tt

&11—4 Testing - Stage was installed in the Vertical Checkout Building on
5/2/68 and is to be removed cn 5/7/68 and prepared for shipment to KSC, which
is now definitely -rescheduled from 5/25/68 to 5/11/68. 0

S-11-5 Testing - Cryogenic proof pressure test was successfully accomphsh@d
on 4/30/68. The LH, tank was vented at 36. 205 PSIG, thereby meefing ™~ ¢

‘ the requirement. Static firing has now been postponed to 7/10/68, primarily
because of requirement to install modified fuel line in the Auxiliary Spark
Ignition system.

¢ S-IC :G;‘Testing - Additional testing is planned as a result of the SA-502
_ flight, but no firm test schedule is yet available. Tentative plans still
indicate that test activities will be resumed late this month. N

Legal Affairs - Three damage suits against the Government have been filed

" in Federal Court in Biloxi, Mississippi, seecking awards totalling $17,500. 00 -
for damages allegedly caused by the static firing of the S-IC-5 stage at MTF
on 3/25/67. Plaintiffs in the three suits are Otho, James, and Larry Rester,
_whose claims were denied by MSFC Attorney for the Resters in these suits
is Mr. Michael D. Haas of Bay St. Louis, Missis ssippi. Information has been
received from Mr. Hzaas that MSFC has been furnished a copy of the Complainit./.

Public Affairs - A feature story on the MTF Safety Pr ogram has been
prepared for the Marshall Star. The ‘:tory will also be released to public
news media this week.

v

During the month of April 1968, there were 3,400 visitors to MTF, almost
double the number of visitors during April 1967.



NOTES 5/63’/68 BELEW j;-/;
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LM-A MOCKUP: A '"walk through' of the LM mockup was held at
Grumman on May 2-3, and will be followed by the Preliminary Require-
ments Review on May 7, 8, and 9. We understand that Dr. Mueller has
signed a request to Mr. Webb for extension of the LM-A effort through
. September. MSC has reviewed an updated control and display panel
1ayout and Martin will provide us with marked-up drawings this week
showing the MSC suggestions. \~
MID-TERM PRESENTATION: A mid-term presentation of the progress
made on the "Study of Requiremeuts for a Biotechnology Laboratory for
Manned Earth Orbiting Mi ssions'' was given by McDonnell Douglas
Corporatmn, Huntington Beach, at NASA Headquarters, This study is
being funded by OART. The study is essentially on schedule with the
firal report planned for distribution about August 10, 1968. A repre-
sentative of this office aiicnded the presentation.
MDC/ST. LOUIS SUPPORT TO MDA TASK FORCE STUDY: McDonnell
Douglas Corporation, 5t, Louis, has been participating with MSFC in
the_conceptual design for integration of earth-looking experiments on
_the AAP-2 Airlock. On ’\/Iay 2, 1968, they reported status of their
conceptual deslgn ‘efforts

We generally agree that all optical experiments will be located
Anside the pressure vessel lookwg through windows at the earth, and
“that all radiation exprrlmcn*b would be external to the pressure vessel,
Mountlng of the radiatioxn experlmeﬂt on an Aulock truss appears to be
most__gdvantageou.;. Svsteins support (data ma"lagemen* and environ-
mer.tal control) are immediately available. |~

MDC preliminary dssign input will continue to be supplied until

a new baseline is established for hardware implementation. v~
MANPOWER AT MARTIN MARIETTA CORPORATION: Direct man-

power at Martin has beer frozen at the level on April 4, 1968, The
_level is 523, with 430 on payload integration and 93 on ATM controls
.and displays, New manpowsr celhngd have been provlded to each of

“the I-S/AA Managers. Wz are proceeding on the assumption that the
_level for payload integration will continue throvgh December 1968.
Also, we are proceeding in co«.)rdmatlon with the Saturn I Workshop
and MDA Managers to rranaxer ..o MDC all wozk presently at Martin on

e R

these two projects. A pha ing is belrg developed to prov1de an orderly"
“transfer of this work. v
PAYLOAD INTEGRATION: It is suggested a complete review of Martin's

.L...'.E..'. AAP effort (by Martin) be conducted in the near future. In that their effort
‘ﬁ.\. [@!--’3 “for the past one and one-half years has been pr1mar11y oriented to support
_our in-house work, it is hard for Center management to get a feel for what

;!‘,l_s‘ccss they are doing. To allow use of this output relative to reas signment of
g management responsibilities, the review should be conducted soon,

2 \\c,l . ‘ st

A«t}


Ed Buckbee
Translations
L.B. Yes. Let's discuss timing and details. B
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F-1 ENGINE The turbopump primary fuel seal on AS5-503 Engine
F-4023 was found to be leaking 420 SCIM (specification allowable.“"
Teakage is 50 SCIM). Attempts to reduce the leakage by rotation
of the pump have been unsuccessful, It now appears the most likely
course of action is to repvlace the engine with a spare engine which

" is available at MTF. We are presently working the problem with

KSC and our opinion is that it can be accomplished without schedule
1mpact ;

v

Twenty-five percent of the tefloh seal in the GSE tail service,
mast LOX dome purge qulck dlsconnect was mlss1ng when the

e,

system was dlsconnected on AS- 503 Small (1/4'" x 1/4'") pieces
of the seal were removed from englne 'injectors positions one and
~four. Further 1nspect1ons of the system are planned in an effort

e i

to locate the remalnder of the seal (a plece 3/4" X 1/4 n Tiaciy.

N A e R T V

Dr. E. W Larson of Rocketdyne, visited MSFC last week
for discussions on the MSFC and Rocketdyne POGO Test Programs.
_Engine F-4028 was shipped to EFL on May 3, 1968, for an initial
series of six tests to determine the effect of hehum injection on

prC—

__e_yblne steady state perforfnance and stab111ty.cV
J-2 ENGINE . In accordance with the telephone conférerice’with_
General Phillips on May 2, 1968, a special Quality Control Team
"has been formed to review J-2 engine Quality Control with special
emphasis on 205 and 503. This team which will be headed by the

—Quality Laboratory will meet May 6 at MSFC and begin the review
~at Rocketdyne later in the week

gy

Testing of the improved ASI lines is contlnu1ng at Rocketdyne.,
Also, the new hnes have been installed at AEDC. In addition,
verlf;.catlon testing at MSFC is scheduled to begin this week, v



NOTES 5/6/68 CONSTAN ‘ _13 ,
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Use of MAF for-”Other. Work"

CCSD has been awarded two contracts for other work during this reporting
period. One gBcontract was for a '"National Space Booster Study, ' issued
by NASA Headquarfers in the amount of $904, 636. The second contract was
awarded by MSFC for an "Electrostatic Zero Growth Work Table'' in the
amount of $42, 834. Vi



Details
already
given in
4/22/68
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A Safety survey of the Marshall Space Flight Center is scheduled for

May 7 - 9. The purpose of this survey is to review the MSFC Safety
“and accident prevention program to include the safety functional manage-=
‘ment organization, documentation, and the 1ndustr1a.1 sa.fety and spaceflight

a.cmdent prevention efforts., .-~

An outline of the plan for the three days is as follows:
Tuesday, May 7; 1:30 p.m. to 5:30 p.m. introductory briefing
Wednesday, May 8; 8:30 a.m. to 4:30 p.m., tour and survey
Thursday, May 9; 8:00 a.m, to 12:00; survey team draft report
12 :00 to 4:30 p.m., survey team exit br1ef1ng v’
NASA conducted a Government/Industry System Safety Symposium at
Goddard Space Flight Center on May 1, 2 and 3, 1968. Mr. Neubert and

. Dr. Mrazek attended on May- 1 only. Approximately 15 other MSFC

representatives atterded for the full three days. |

. The System Safety Network Technical Interchange meeting. was convened

at FOB # 10B in Washington on ‘April 30, 1968 and conducted by Drs, Mrazek
and Farish. The events were routine. .




NOTES 5/6/68 FELLOWS QBQ’P

. | S/ Jis
BOB Budget Reform Activities: Attached (your copy only) is a copy of
April 12, 1968, Bureau of the Budget Bulletin 68-9, "Planning-Program-
ming-Budgeting (PPB) System' which contains the latest guidance to
agencies for continued development of integrated PPB Systems and which
outlines requirements for PPB submissions to the Bureau. I acquired
the Bulletin in Washington last week and have given the original to
Woody Bethay for Executive Staff use because formal distribution has
not yet reached the Center. The principal objective of the PPB System
_is to improve the basis for major program decisions by 1dent1fy1ng
_program issues and con51der1ng such issues in the framework of a
program structure. The PPB System has three basic elements:

Ul

1. Program Memoranda (PM's), A PM presents a statement of the _
_program issues, a comparison of the cost and effectiveness of alterna-
“tives for resolving those issued in relation to objectives, the agency
head's recommendations on programs to be carried out, and the reasons
for those decisions. .PM's, therefore, provide the documentatlon for

the strateglc decisions recommended for the budget year. R

e -

2. Special Analytic Studies (SAS's). The Special Analytic Studies
provide the analytic groundwork for the decisions reflected in the PM's

3. Prograin and Financial Plans (PFP's). The PFP is a compre=-
hensive multi-year summary of agency programs in terms of their
outputs, costs, and financing needs over a planning period covering the
budget year and four future years, or a longer period if this is appro-
priate to agency programs. While PM's deal primarlly with the
resolution of specified program 1ssues, PFP's provide a continuing
record from year to year of the outputs, costs, and f1nanc1ng of all

agency programs. Thus the P_FP is the basic plann1ng document of the
agency PPB system. :

|

—



NOTES 5/6/68 GEISSLER - .B_gn,

. /C\]\[.,s
Cravity Substitute Workbench Exveriment: A prototype aerodynamic work-
bench has been designed and an RFP has been issued for critical hardware
fabrication and procurement. The aerodynamic workbench is part .of.the
grav1tj substitute experiment propoeal M~50T. The objective of this
experlment is to investigate the feesibility and utility of non-inertial
grav1ty substitution schemes (aerodjnam1c and electrestatic force flelds)
\to aid Astronauts in handling parts and assemblies under "zero g"
condltlons. Aero—Actroaynamlc Laboratory is orinciple investigetor for
the aerodynamlc bench, Chrysler is principle investigator for the
electrostatlc version, and ME Laboratory is in overall charge of experi-
ment development. L/ff T

-
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NOTES 5-6-68 GRAU BJ?’;
\345903
F-1 ENGINE PROGRAM: Engine F-4023, installed on S$-IC-503, exhibited

excessive fuel turbopump primary seal leakage. Leakage was found to
“be 450 s.c.i.m., maximum allowable is 50 s.c.i.m. The pump was rotated
several times in both directions and leakage was not reduced. A sample
of 39 engines processed through MSFC was evaluated and the maximum
leakage noted was 21 s.c.i.m. It is our recommendation that the engine
be replaced.L :

- ECA PACKAGES: During the latter part of March, we were notified of a

.systems failure occurring on AS-503, which was traced to a malfunction

in the J-2 ECA package. This malfunction was subsequently traced to a
cracked solder connection at the PC board/Elco Connector mating. Recall
“and repair of other ECA packages disclosed many similar cracks. This =~
“Laboratory has completed tests and evaluations to determine the predom-
inant cause/mechanism of the cracking, and evaluation and selection of
a suitable repair method. It is planned that all ECA units will be

recalled, examined, and repaired. V"

S-IC STAGE B NUTS: Testing for incorrectly heat treated tubing

assembly B nuts has been completed on S-IC-9. Nineteen tube assem-
blies had to be replaced. §-IC-7, the last vehicle remaining to be
checked, has undergone partial examination with twelve noncompatible
assemblies found. The balance of this check will be made at MIF. \//’

VEHICLE SYSTEMS FAILURE ANALYSIS: The presentation on Vehicle Systems

Failure Analysis was made April 30, 1968, to reliability and quality

assurance personnel of NASA Headquarters. The presentation was appar-
.ently well received and all comments, suggestions, and observations
were constructive in nature. Some of the more significant comments
were: expand the base to include Saturn V and Pegasus failure informa-
tion, publish the nomenclature dictionary as a NASA publication, and
combine the failure data base with the PRINCE/APIC data. Each of

these areas had previously been considered, and preliminary efforts
toward these objectives have been initiated to a limited degree.L///'
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1. ATM Film Retrieval. = Front end film retrieval is used for the

two NRL experiments which “utilize folded optics in their design,

All other experiments use thc LM-end common work station for film
retrieval whereby the canister is rotated to achieve acgcessability
for each of the film cameras. .For the front end retrieval, the_
phy51ca1 spacing does not allow a "50 pcrcentlle" astronaut 7+
reach the camera handle and a longer handle presents removal problems.
A tclescoplng type of handle may be the solution to the problem.,
Mockups and KC135 zero g tests are planncd to verify the selected
design in July/August, W

NOTES 5/6/68 HALUSSERMANN

2. Harvard College Experiment (HICO-C). Since this experiment

was the last to be introduced 1n the ATM-A, its definition and
contractual coverage has becn lagging the other experiments., Last
week, we held an interface meeting with HCO and American Science

and Engineering (the hardware contractor) and significant progress

ﬁas achieved., We anticipate to _have the hardware for this experiment.
uqder contract in the near future. pending some minor clarifications
concernlng the interface definition. .~




NOTES 5/6/68 HEIMBURG %
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S-1B (MSFC) Stage S-1B-11 was removed ‘from the Static Test Tower East on
May 3, 1968. Stage S-I1B-12 arrived over the weekend and will be installed in
the Static Test Tower East on May 6, 1968.! :

S-11 STRUCTURAL TEST PROGRAM The S-I1 (V7-21) stage will be delivered to R-TEST
Wednesday, May 8, 1968

S-11-5 (MTF) A successful cryogenic proof pressure test was performed on $-|1-5_
on April 30, 1968. The static firing mode sequence test was not performed due
to GSE problems. The acceptance static firing is scheduled for July 10, 1968..

F-1 ENGINE Preparations were made for test FW-080 at the West Area F-1 Test
Stand. The test is tentatively scheduled for May 9, 1968, and will be the
_first of a series of POGO tests to investigate the S-1C POGO problem experienced
during the 502 fllghtt, :

S-1VB (MSFC) Test S-1VB-058 was conducted on Aprrl 30, 1968, using the J-2
engine S/N J-2050, for a duration of 6.48 seconds. The test was planned for
75 seconds duration, however, it was cut short because of an erroneously
calibrated redline parameter. The first attempt to fire was aborted at engine
- start command when the lox prevalve failed to reach the open position within
the 4 seconds required. This is a flight sequence for the $-1VB stage and is
presently being investigated as to cause and solution.

ARM 9 - ACCESS ARM Modified environmental chamber for Arm 9 was shipped from
KSC via Guppy on April 26, 1968. Strain gauge instrumentation was immediately
installed and chamber was assembled to arm structure on May 1, 1968. Test .
Stand arm installation was started on May 2, 1968. Checkouts of environmental
chamber should start May 8, 1968. Presently, we seeno problem in meeting
completion date of July 18, 19685’. Jageg -

F-1 TURBOPUMP At the request of P&VE, we are preparing the F-1 Turbopump
Facility for a series of tests to evaluate proposed fixes on the POGO problem
encountered during S-1C powered flight on AS-502. Certain facility mods were
required to meet the test objectives. Mods are being accomplished and it is
anticipated that the POGO testing will begin on or about May 14, 1968.~

J-2 AUGMENTED SPARK IGNITION (ASI) TEST The J-2 thrust chamber was fired two
times at CTL last week with ASI. The first test established baseline or normal
thrust chamber - ASI| operating conditions. After reaching mainstage on the
second test, the ASI mixture ratio was increased from 0.94 to 7:1 to simulate
_AS| fuel line rupture. This resulted in AS| throat burnout which also
penetrated the main fuel passages in the center of the thrust chamber injector.
There was no damage to the main thrust chamber although the chamber ran for
approximately 25 seconds. L

One additional test is planned on Tuesday at a mixture ratio of 10:1 to
determine if the additional lox will cause burn through to the lox passages
in the main injector., ~



j‘
o : 573?
NOTES 5-6-68 HOELZER
3:/2 '—‘.!A
ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM: Accept-
ance testing is continuing on Phase I of the UNIVAC 1108 computer
system. Acceptance testing was temporarily suspended on April 2u,
after a complete series of tests had been run. Trouble reports
were submitted to UNIVAC for corrective action, and testing was
resumed on April 30 with considerable improvement noted in the
system. At this time, the mean time between system failure ap-
pears to be approximately 50 minutes. Multiprogramming has been
successfully accomplished during several periods of time, ranging
up to two hours. The number of programs being multiprogrammed is
still limited to two. Moderate success was realized in batch-
processing from remote stations, operating three stations simul-
taneously (two 9300's and one 9200). Attempts to use a basic
graphic display from a remote station have thus far been unsuccess-
ful. It is quite evident at this time that we have not yet entered
.a successful 30-day acceptance performance period. We will'keep
you posted on improvements in the performance of the systems.v/

-
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ME Laboratory Internal Information Program: In November. 1967 , we
initiated this program in ME Laboratory as a result of the studies of -
Dr. Tompkins and Mr. Richetto from Purdue University which revealed

a need for improvement of communications mainly from Division level

down to the first line supervisors. The objective of the program is to
1mprove the team spirit in the orgamzatlon to enhance the feeling of

S ‘participation of all supervisory personnel in our challenging programs,
and to improve the awareness of responsibilities for building flight

_guﬁg} we.  hardware "

(:a[[w ’&“,3 As a first phase of the program, we established short weekly meetings ;
eXpadie 1 of all supervisors with their groups of personnel, in which the technical

/n!;s aspects of our programs and Marshall Center p011c1es and management

Ml FR'ces guidelines are discussed. The discussions in these groups are aided
ﬁ by Information Memoranda for dissemination of up-to-date technical

information. The results of these brief group meetings, in which our

project engineers often participate, are very encouraging. /

The second phase of the program will consist of a training program of
all supervisors in "Management by Objectives", a course which will
emphasize the techniques of communication between supervisors and .
their groups in order to improve. the understanding of our goals and the
1mportant role of the Marshall Center in the space. fllght program. The
tralnmg courses have been discussed with Mr. Dowdy from the Training
Branch and the first courseswill start soon. { — :

A third phase is being planned to open the lines of communication in the
ME Laboratory, so that everyone in the Laboratory may see me or :
Dr Slebel personally on matters related to our work and our organization. /



NOTES 5-6-68 LUCAS -BJ/p
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1. J-2 ENGINE ASI ASSEMBLY TEST: A test was done on 5-3-68 at MSFC Test
Laboratory on the J-2 engine thrust chamber and ASI assembly. The objective
of the test was to simulate a leak in the ASI fuel line during the test,
thus causing the ASI to shift in mixture ratio from one to twelve. The
duration of the test was stand capacity (28 seconds). During 27 seconds
of this test, the ASI was operating at a mixture ratio of approximately
5-7 and this did cause damage to the fuel side of the injector and burning
Tprogressed almost into the LOX post. Had the duration been longer or
had the ASI mixture ratio of 12 been achieved,it is believed that the
burning would have progressed into the LOX injector side also. Since
this type of burning into the injector fits well with what is believed
to have happened in the S-II engine No. 2 failure, it is important that
kthls be confirmed by tests. A subsequent test is planned for this.week
using the MSFC test facility (R-TEST). _
2. ORBITAL WORKSHOP THERMAL VACUUM TEST: As a result of our meeting with
MSC on 4-10-68, the MSC facility group has completed a preliminary study
of the Space Environment Simulation Chamber '"A'" modifications which
would be required to undertake the S-IVB Orbital Workshop thermal vacuum
test. The salient” ‘point brought out in this study was an estimated cost

. 4

“of $3,000,000 requ1red for facility modlflcatlon§J the majofwgortlon of
§h£EE“§5§’for ‘the thermal simulator consisting of lamps, support stand,
and reflector. R-ME Laboratory has been contacted about the possibility
of building the support stand in an effort to reduce total cost.y”

3. X-15 SPRAY FOAM EXPERIMENT: Films from the recent X-15 flight with
spray foam applied to the speed brakes were viewed on 4-30-68. The flight
simulated the effects of the S-IC boost on the spray foam insulation.
There was some erosion of the foam as expected, but the results indicate
that the foam is acceptable for the Saturn V flight,

4. ORBITAL WORKSHOP (OWS) COLOR SCHEME: The ows mockup has been Jodified
to incorporate the Raymond Loewy Inc..recommended color scheme. At the ;
present time, tests are being conducted to determine what effect: this

—color scheme has on illumination. Any resulting changes in lighting
requirements shall be reflected. in future test plans. Incorporation of
the integrated Loewy-Snaith color scheme is contingent upon obtaining
acceptable colors in finishes compatible to the OWS environment, and
emissivities consistent with thermal control requirements. MDC is to
propose color attainments within design limits to MSFC on 5-7-68. It
is apparent that some decrement will be required in close color match
in order to meet engineering requirements, \»"

5. CENTAUR PROGRAM: Personnel from the Lewis Research Center visited
last week for discussions on spray foam insulation. General Dynamics/
Convair also has discussed spray foam insulation with North American
Rockwell, parently, the Centaur insulation problems are not completely
resolved. V//P




NCTES 5/6/68 RICHARD Bﬂ £
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GSE Improvement Study: This week we are giving George Hage, MSF,
a brief status report on our Saturn V GSE studies aimed at reducing
launch count delays, etc. This actnnty was started at the request of
General Phillips, and it will also support I-V-E in their response to
KSC, MSF, etc., on the same subject. We will discuss the approach
we've taken to date and some specific details on possibilities in the
electronic systems area. \

This briefing is important at this time so that this effort doesn't get

lost in all of the AS-502 emphasis. We have not yet reached- agreement
w1th KSC or mtern_a.}ly on exactly which optxons we will proceed with,
“or the exact timing, but it is meortant to keep MSF aware of our efforts
and the fact that we are on the move in this area. As this activity firms
up, we will arrange a briefing for you.

s T SERN



NOTES 5/6/68 MAUS _B \
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FY-69 BUDGET STATUS: The House passed by voice vote a bill authorizing a
total NASA budget of $4. 032B on Thursday, May 2. The changes from the re-
commendation of the House Committee are shown below:

iy i e 3 4 5
NASA Authorization A Authorization A
Request Committee Recom. (1-2) Bill (2-4)
AO $648. 2 $646. 7 $1.5 $603. 2 @43 5
AAP 439, 6 395, 6 44, .0 2953.2 k_142 g
Total 4,370.4 doodt. 3 153.1 ¢ 4,031.4 " 185.9

The House Appropriations Committee recommended the same amounts as con-
tained in the House Authorization Bill with the exception that C of F was reduced
by $23. 2M bringing the NASA total to $4. 008B. Efforts are being made to in-
clude the NASA Appropriations in the House floor debate on the Independent
Offices Appropriation Bill next week. This will require a waiver of House Rules
since there is no final Authorization Bill.

TECHNICAL PLANNING MECHANISM STUDY: Mr. Donlan on his May 2nd visit
to MSFC asked that we prepare information in response to the following
questions:

1. Define what can be done with the resources available under the minimum
base study. (i.e., what is the technical output of $400 million per year for
MSFC or 1 billion per year for MSF).\~

2. To what extent would the CORE Program effect the results of 1? /

MINIMUM BASELINE STUDY: Messrs. Kubat and Koenig met with representatives
from MSFC, MSC and KSC at Marshall on May 1 and 2 to review the first cut
results of the Minimum Baseline Study. Each Center had amplified and supple-
mented the MSF guidelines, but in general, there were no insurmountable
differences in the Center's approach.

A meeting is scheduled for May 7 at MSC to review these results with
General Bogart and the Center Administrative Deputies.

The minimum }t basehne requirements (FY 72) for each Center are shown below:
e i Support & Prime

Funding C.S. Manpower Contractor Manpower
MSFC ”‘$&08M 6505, ; “12§3 :
-MSC 380M 4617 4960

KSC 204M : 4436 6238



"NOTES 5/6/68 RUDOLPH
50905 bl
l. General: We received a call from KSC early this morning and were informed
that Adm. Middleton's only son was killed in a traffic accident in New York
over the weekend. (Adm. Middlaton has two daughters.) The funeral will
probably be held on Wed., 8 May 68.

2. S-II Stage Material Problem: A presentation was given to Gen. Phillips
on Wed, 1 May €8, at which time we proposed to replace all spec-063
aluminum (defective new material) with spec-021 aluminum (same as used on
earlier stages). In addition, we will take all necessary action to insure that
none of the stress corrosion suscerptible material is used in flight stages. By
utilizing overtime, the only impacts to present schedules will be 1 1/2 weeks
on S-II-10 and 7 1/2 weeks on S-II-11., Gen. Phillips reconfirmed his previous
vérbal approval of this plan, / '

3. POGO: Mr. Hellebrand (P&VE) and Mr. Murphy (Saturn V) will meet with
the engineers from Aerospace Corporation and TRW (who worked the Titan-
Gemini POGO problem) to definitize the area where these contractors can assist,
(particularly verifying the space vehicle math model). Martin-Denver personnel
are already working in-depth with our people. "

o The full POGO working group will meet on Wed., 8 May 68, and a
complete review of the problem ~with George Hage (MSF) 1s scheduled for

-—

Thurs. , 9 May 68. V/ : 15
4. Hardware Modification: On Fri., 3 May 68, a meeting was held with
R-QUAL, KSC and Contractor representatives and it was determined that any
hardware mods installed after manufacturing chackout would be subject to

—review to msure that complete retest, reverlflca+1on and rei nspectlon was
accom_phshed _This is a common approach with the Saturn IB; and we are
moving as rapldly as possible to get these instructions to our contractors.
The full cooperation of KSC must be obtained in order for this endeavor to

succeed.\”

5. LOX - Propellant Filtering at KSC: On Mon., 29 Apr 68, Dr. Debus called

and requested that we take a complet e look at all LOX and fuel filtering systems.
__in use at KSC to assure i hat the total systpms are adequate; and to consider

the posmbllltles of placing additional filters in the stages, if required.

My Systems Engineering Office has initiated this investigation with P&VE lab.




NOTES - 5/6/68 - SPEER
_ A0
1, MISSION D PRESENTATION: The presentation you requested on Mission
D is now scheduled for May 9 at 2:00 p.m. in the Tenth Floor Conference Room.,

2. AS-503 D MISSION: There is a possibility, because of the distance A
limitations of the VHF telemetry systems, that some flight control data needed
for third burn and passivation may not be obtainable. The S-Band telemetry
system on the IU is the prime system during this time period and contains the
majority of the required data. We have examined, along with Astrionics, the
impact of rechannelizing the remaining measurements from the S-IVB VHF link
to the IU S-Band link and have concluded that the required rechannelization
would have a major impact on both the vehicle and the ground network and
cannot be implemented. We are hopeful, however, that the RF analysis presently
being conducted by Astrionics will confirm the reception of the VHF data during
the questionable time phase.

3. MISSION IMPLEMENTATION PLAN (MIP): Captain Holcomb presented to
MSFC plans for a new document which will control such things as detailed test
objectives, operational tests, an outline of the flight plan, etc. We understand
that OMSF will issue the MIP six months prior to launch and that most items

will start being controlled at F-3 months. In working with both Saturn Program
Offices, we feel that there is no real need for this additional control device since
all L/V related items to be covered have always been concurred in or approved
by OMSF. However, OMSF is determined to proceed with the first issuance
(Apollo 7) and we 'will submit constructive comments. ;

4., FLIGHT OPERATIONS STUDIES: We' have reached basic agreements with
the R&D laboratories and the stage project offices on management plans for the
Flight Information and Operations Studies being conducted by MDC and IBM.
These studies are to identify systems malfunctions for which corrective action
onboard or from the ground can be identified. The principal element will be
an ad hoc working group chaired by F. Kurtz of this office.

5. OPERATIONAL SUPPORT SYSTEMS STATUS REVIEWS: General Stevenson
is conducting a review of each of the Operational Support Systems during the
next month. The first review will be held on May 9 at KSC and will cover the
KSC support systems and the HOSC. The review of the other systems is
scheduled for June 12 at MSC, again including contributions from our side,
Summaries of the Stevenson reviews will be presented at the DCR's on June 6
and July 11, respectively. :




NOTES 5-6-68 Stuhlinger

2/ 7S
1. VISITORS FROM OART: Messrs, Duff Ginter and Andy Anderton
from OART, during a visit to this Center on 5/2, spent two hours at
SSL. They were interested in three subjects: (1) status of optical
technology work; (2) capability and availability of segments of this
Center for scientific and technological inhouse work; and (3) our
thoughts regarding advanced technologies to be developed for future
science-type space payloads. We had the feeling that our presenta-
tions were received with great interest,




NOTES 5/6/68 TEIR
S S
SA-205 STATUS: During the past week the inspection of the IU was
completed and the S-IVB forward skirt was removed and inspected.
Present status is generally as follows: Our primary concern on the

IU was cabling but cable inspection and laboratory tests on the cabling
have showz th= IU in a posture for restacking by May 10, 1968.

Total fix included neutrzlization of the surfaces and changeout of four
cables plus detziled inspection and teardown of about four or five of

the most suspect connectors. With the exception of running continuity
tests and mega-checks on portions of the cabling, the S-IVB forward
skirt electrical inspection is complete. At this time there is no change-
out of cakles or cornectors planned. Approximately eighty huckbolts
(tying the skirt stringers to the skirt aft mating flange) have been re-
moved and inspected as a result of discoloration on the bolthead, and
only one or two had evidence of corrosion on the shank of the bolt.
After neutralization and passivation of this area the huckbolts will be
replaced with new ones. Several nut plates on the skirt forward mating
flange will also be replaced. Present plans call for stacking forward
skirt on May 9. '

No further actions have been required on the S-IB stage.

LAUNCH INTERLOCK CONTROL DOCUMENT: Reference is made
to Ludie Richard's rnotes of April 15, 1968 (copy attached) concerning
the Apocllo Crew Safety Review Board's recommendation that a center
interlock control documsant be prepared, implemented, and controlled”
at the program manager's level. We have had an effort underway since
mid-January to prepare such a document and have coordinated this
action with the laboratories concerned. G. E. has been given the task
of preparing the document and it should be available for final coordina-
tion within two or three weeks.

Q-BALL TRANSDUCERS: Reference is made to my notes of March 25,
1968 (copy attached) concerning the success of Rosemont Engineering
Compary (REC]) in improving the transducer welds. At this time two

of three Q-balls cquipped with the improved REC transducers for
testing have successfully passed all required qualification testing and
one of these has passed all required reliability testing. All Q-ball
testing should be completed by the end of this month.




NOTES 4/15/68 RICHARD ﬁ
415 9h 1l

Apollo Crew Safety Review Board Activity: The John Hodge Board is
progressing through the Saturn Apollo System in the traditional fashion
-of probing for soft spots. These activities sometimes take the form of

~ questioning decisions which, at the time of their making, were not
totally accepted by everyone.

Launch interlocks are being questioned in depth, particularly as they
may have evolved in accord with guidelines and component or sub-system
failure history at the time of implementation, which may not be applicable
today. A general case in point is that at one time pad or near pad abort

of the spacecraft was considered safer than it is today in the light of
unquestmnable hazard associated with land landmg

e . g e e 4

Another Board activity has resulted in the recommendatlon that a Center
interlock control document be prepared, implemented and controlled

. ——

at the program manager 's level, This activity has tentative management

e agreement but still requires both faturn IB and Saturn V approvals.

A special group of MSC and MSFC people will be convened to examine
the functional systems mterface between spacecraft and launch vehlcle
“This investigation will go beyond the interface all the way to the begmnmg
- of the system which causes that interface. It is the intent that this group

‘will not be inhibited by one center's regard of the right of privacy of the
other center on its s side of the. 1nterface

~ Since ‘this is the first Crew Safety Board the Board will attempt to docu-
ment jts act1v1ty and findipgs, so:that 'the’ next" Board on crew. sa.fety
can start its acnvxty from a recorded baseline. l/

S



NOTES 3/25/68 TEIR

Q-BALL TRANSDUCERS: Rosemount Engineering Company has
finally succeeded in improving the welds in their differential pressure
transducers used in the g-ball to the extent that ME, Quality and
Astrionics laboratories are pleased with the result. A sample of

the last six welds was inspected by ME laboratory a few days ago

and delcared to be of excellent quality, What is really encouraging

is that it now appears that Rosemount has developed their technique

to the extent that they are now producing welds with repeated quality,
They delivered the first four of sixteen transducers for requalification
tests ahead of schedule last Thursday. They should deliver four per
week beginning April 5. The fifth set of four is scheduled to go to
Chrysler for installation in the flight g-ball for AS=205, If this
schedule is maintained, it will permit delivery of the g=ball six

weeks prior to launch. It is desirable to follow this arrangement

for two reasons; first, it will permit some early retesting prior

to installation of the new. production transducers in the g~ball, and -
second, it will permit calibration just prior to shipment. Recalibration
is required each six weeks.,

FILTORS, INC.?RELAY: We useithe Filtor relay in the S-IB stage
and in the IU, This is the klay which recently had the problem of -
a plug used during a soldering\-,ope ration falling through the port '
causing subsequent shorting or\blocking of operation, We have tested

a large number of relays without‘experiencing the plug problem., In
addition, all of our flight critical éircuits using the relays have builtein

redundancy and we do not expect a problem,

INSTALLATION OF SA-206 MOD KITS IN VLF 37B: You may hear
that we are installing SA-206 mod kits in VLF 37B even though the
SA-206 LM-2 mission has been canceled, W_\e have* recommended,
~and KSC has agreed, that the SA-206 update mod kits be installed in
VLF 37B to bring the configuration of the facili\ty\ as alike VLF 34 as
‘possible and to reduce turnaround time for the'n‘ex\t launch from VLF
37B. " =
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NOTES 5/6/68 WILLIAMS
&/ 0
OTES Program: Mr. Ginter and Mr. Anderton, Headquarters, OART, visited
MSFC, May 2, 1968, in connection with the Optical Technology Program. They
were given briefings and demonstrations in the Optical Technology area at the
Space Sciences Laboratory and at the Astrionics Laboratory, and were briefed

by Advanced Systems Office on program management.

Mr. Ginter has already sent $300K to MSFC for new work in Optical Communication
and at the conclusion of the visit agreed to send $500K for new work in Telescope
Technology (Parallel to the Optical Communication Work); $300K for SRT in Optical
Technology which would be spent for a "Real Time Figure Sensor" (Mirror Surface
Measurement), and a ""Deformable Mirror with Actuator."

Mr. Ginter is still inclined to have MSFC manage the Optical Technology Program.
He plans to do some preparatory work at Headquarters prior to taking final action
in concert with MSFC in the management area.

CCSD "National Space Booster Study'': Dan Schnyer met with the Study T'eam at
MSFC on 4/30/68, and discussed the background and scope for the study, and
described plans for organization of the Study Team. OSSA, OART, KSC, and MSC
were represented in addition to MSF and MSFC. 10, R-AS, R-AERO, R-ASTR,

and R-P&VE representatives have been named to represent MSFC on the Study Team.

The orientation meeting with CCSD is scheduled for the week of 5/13/68, probably at
Michoud. This will give us a better indication of what MSFC support will be required
for the study. '

Special Launch Vehicle Working Group: Milt Rosen has called a meeting in
Washington on May 7. He hopes to plan the next two months activity, define the
studies required in more depth, and make assignments for carrying out the jobs.

Bill Huber (MSFC representative) has had several discussions with IO and Executive
Staff on this matter. We are trying to use the updated Apollo Cost Study and the
Institutional Minimum Base Study to answer as many of Rosen's questions as possible.,
It is important to define the guidelines to be used for Rosen as compatible as possible
with those being used in the above studies. Bill will attempt to eliminate and combine
certain of the Rosen studies to minimize the additional work required.

- C. Mathews has established a working group in Headquarters (MSF) to support Les

Fero, and in turn, Rosen. Bill will meet with him to establish how we are all going
to function,
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Memorandum neT
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TO Dr. von Br DIR //d} DATE " 36¢
In reply refer to:
I-E-F-68-217
FROM Manager, Engine Program Office, I-E-MGR

s\
-

SUBJECT von Braun Notes 5-13-68 («a%*

As reported previously, abnormal gas generator (GG) oscillations
had occurred during four of the first five tests on F-1 engine F-4028
at RETS. Leakage (GOX vapor) was noted from the gas generator
oxidizer ball valve during chilldown prior to the fifth test, and the
valve was replaced following this test. Later inspection revealed
the seal retainer, shown on Enclosures 1 and 2, was torqued to 240
in-1b instead of the specified value of 325-350 in-1lbs. Rocketdyne
has concluded the leakage occurred due to inadequate load on the
NAFLEX seal between the ball assembly and housing, and was caused
by low torque resulting from gas generator oscillations on four tests.

Following replacement of the gas generator ball valve with another

(#2) the gas generator oscillations did not recur. Tests were then
conducted using the original ball valve (#1), as shown in Enclosure 3,
Column 4, with the proper torque on the seal retainer. This explains

the "increasing'' torque which you questioned on June 29, 1968. Later
tests have now been conducted with reduced torque values on the retainer,
even to the point of duplicating the previously observed leakage, with no
further gas generator oscillations noted.

At the present time Rocketdyne has completed all testing on F-1 engine
F-4028 until the turbine manifold and LOX inducer are replaced. No
additional instances of gas generator instability occurred. Rocketdyne's
present position is that the gas generator oscillations do not appear to
be associated with helium injection. #tthe present time neither Rock-
etdyne or MSFC pretend to understand the mechanics of gas generator
oscillations.

MSFC - Form 488 (August 1960)




I-E-F-68-217

Production support engine F-106-3 is currently being tested with the
helium accumulator system at RETS. No adverse affects have been
noted. These tests will provide data to support the POGO Working
Group Meeting scheduled for July 11, 1968,

4 ~F > 3’7
Vo 20?0 /fféf’z&w?’v

William D. Brown

5 Enc:
1. Figure 1, Gas Generator Ball Valve Schematic
2. Figure 2, Gas Generator LOX Ball Valve Schematic
3. Table 1, Summary of F-4028 Tests
4, June 20, 1968 Memorandum I-E-MGR to DIR
5. von Braun Notes, 5-13-68

cc:
I-E-F, Mr, Stewart






&

LEAR

~ RETAINER NUT

BELLOWS

PATHN -

/ S dighsiege v

_GAS GENERATOR ey

Enclosure 2 I-E-F-68-217

s

TAINER NUT

8¢



o

14 JUNE 1968

SUMMARY OF F4028 TESTS TO DATE

oy T - BALL MAX. GG BOMB _ 10X °
TEST VALVE  |OSCILLATION | DAMP INJECTION INLET
NUMBER | DATE | DUR. | NUMBER | AMPLITUDE | TIME | GAS | PERCENT | 10C. |PULSING |PRESSURE
436-023 [5-7 | 168 | 1 . | =150 .~ | Be | 0.5,1.0, | 20° NO - - 107
_ i e o A 148,500
-024 | 5-10 168 % L L7 A He 0.5,1.0, | 20* NO ; 107
i P s Wi : _ : 1.5,2.0
-025 | 513 40 "y =75 ' DNA DNA DNA NO 45
-026 | 5-14 | 168 1 2150 NO | He | 0.5,1.0, | 20 NO 107
; { 1-5)200 -
-027 | 5-14° | 168 1 120 43 . | He 0.5,1.0, | 20° NO 67-127
. : 1.5,2,0
-028 | 5-16 2 2 W e ; OBJECTIVES NOT MET
-029 | 5-17 168 g% 95 DNA .| DNA bNA | YES 107
— T T/ —— ___’______. T F— R . ,,_______,,,,.,_.._A_
=030 | 5-20 168 | - 2- ~15 | 18 | B | 0.5,1.0, | 20 NO 47-107
-031 | 5-21 168 2 ety oo o e ous 300, L 20 NO 67-127
s 3 . i 0 ‘ i izm et 1.5'.2‘0
032 | 5-23 168 2 75 He 1.0,2.0 | 20° YES 107
-033 [5-27 | 168 | 1 15 |- | B | 10,20 |3 | vEs 107
-034 |5-29° | 168 1tk e st le | 50 g |t ] i
o35 163 e |- R | #e | 0.5,2.0, | 20 5o 107
: i el B » 1.5,2.0
3 <036 | 6-7 168 gren ar - B B He 0.8,2.4, | 20 NO 107
St BT 4 , . ;064 |2
=037 |611 |18 | 1 =T5 He |15 20 NO 107

Enclosure 3 I-_-E-F—68-21.7 :




3 JULY 1968

SUMMARY OF F4028 TESTS TO DATE -

g 3

BALL MAX. GG BOMB "INJECT ION LOX

TEST VALVE. |OSCILLATION| DAMP  INLET
NUMBER | DATE DUR, | NUMBER AMPLITUDE | TIME !GAS. | PERCENT | 10c. |Pursing | prRESSIRE

436-038 | 6-19 | 160 1 215 He 11ze1ls”. }20° b a1

-039 | 6-20 167 1 75 He 1.5 Boot- | NO 107

; S 21 strap
~040 | 6-25 163 1 ~=75 He 2158 Boot- | NO 107

strap

Enclosure 3 I-E-F-68-217 : ' ' :




GEORGE C. MARSHALL SPACE FLIGHT CENTER.
HUNTSVILLE, ALABAMA

Memorandum

.
s

’.;‘...( ot o a2 ‘0'.'"') j
TO / A DATE

Dr. von Bx;_aun, DIR -\ w% June 20, 1968
FROM Manager, Engine Program Office, I-E-MGR

SUBJECT von Braun Notes 5-13-68

The following information is presented in answer to your question on the
5-13-68 notes about the possibility of gas generator instability caused by
_helium injection. Four out of the first six helium injection tests made on
F-1 ‘engines at the Edwards Rocket Engine Test Site resulted in excessive
»gas generator (GG) oscillations. The present specification limit on _GG oscil-
lations is 150 psi peak to peak and values on the four tests mentioned ranged
from 120 to 375 psi. Normal oscillations are in the 60-75 psi range. Heli-
um was 1n_]ected at rates varying from 0.5 to 2. 0% by volume of the LOX flow.
No gas generator oscillations have been noted during helium injection in en-
gl'ne system testing at MSFC. DI “;,; 2

The excessive GG oscillations have not been duplicated by(&rea;:/ng the ,, -_c r e
torque on the GG ball valve seal retainer, changing ball valves, changing ' B 2P 8 e )
the point of injection, or changing engines. 7 Jr e e

o YIS s

’ ol . {
~ *_.‘;’w ar

It was noted that the gas generator ball valve seal retainer was torqued at S ! Piy
a lower level than normal for the tests which indicated excessive osc111at1on$ *
_A test on the engine which showed abnormal GG oscillations will be repeated 3‘(

this week at the reduced torque cond1t1on on the GG ball valve in an attempt 3 exj o
_to duplicate the results. s
Helium accumulator testing and turbopump testing are continuing. —~

A i N

ol % 9,
! ) \‘ é.__ s
( < 1..,'l‘~': ;\ h

i
William D. -Brown
\ vt
\

L

1 Enc:
von Braun Notes
dated 5-13-68

Enclosure 4 ToE-F-68=217

MSFC - Form 488 (August 1960)
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NOTES 5-13-68 BROWN ;SR cliq P
¢
u ’ \“-’-5""‘"""'“"’ A Wb U i e S i o g
F-1 ENGINE - The helmm injection tests in support of the POGO 2.2
effort started last week at EFL. The first two of the initial six """"‘7-'«
tests have revealed nothma to cause concern in elther enome / / Ui der ’.H""".{‘ e,
_stability or performance e s e "‘"‘L °"‘— "“"Lwa
PR o ~— 2 CFnelabil

~ — oty

i

A meeting was held on May 10, 1963, to review the turbopump prlmary (er
fuel seal leakage on vehicle AS-503, engine F- 4023. (Reference my ﬁf*f-{sv'ff
“notes of May 6, 1968.) Representatives of MSFC (IO and R&DO), KSC, /:T-*}
MAF, Boeing, and Rocketdyne, were in attendance. After eyaluatmg (:,’Lyx( /y .l,{‘),
all aspects of the problem, it was agreed that the engine should be [ (aygel Qf
_replaced with a spare engine presently located at MAF. Final ) /Nha
disposition is subject to Level I1 CCB action. This engine change .

- can be accomplished without impact to the current AS-503 launch 45 "*Cnhl g
.schedule. After removal, engine F-4023 will be recycled to ?[?"5.’. S"’i
Rocketdyne, Canoga Park, for corrective action, failure analysis, ’,"‘[,;/g /'4_
and returned to MAF as a flight spare. v~ . : hey £ NITES

J-2 ENGINE Reference is made to the preliminary imforrnationm,,,,%»_.:'B
given you last week-at the MCM concerning the ASI fuel line failure e r—

W,

simulation testing at Rocketdyne in which the ASI/dome area
sustained damage. Detailed evaluation of the test data and hardware
is continuing and we plan a complete updating at the DCR tomorrow. |

Rocketdyne made an interface control drawing inspection of the J-2

engine installed on AS-205, Sunday May 12, 1968. No significant

,dlscrepanmes were uncovered. A similar 1nspect1on will-be

‘conducted on S-1I1-503 at MTO on May 13, 1968. The design of the

ASI propellant lines has been finalized. Solid lines will be utilized
_ for both the LOX and fuel lines. The delivery schedule of kits

will support the stage requirements.,~"

. Enclosure 5 I-E-F-68-217 it
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GEORGE C. MARSHALL SPACE FLIGHT CENTER
HUNTSVILLE, ALABAMA

Memorandum
»"’f“‘. ¥
TO Dr. von Braun; DIR \/ C’L){/ DATE  June 20, 1968
¢ : : g
FROM Manager, Engine Program Office, I-E-MGR
SUBJECT von Braun Notes 5-13-68 | 4

The following information is presented infanswer to your question on the
5-13-68 notes about the possibility of gas| generator instability caused by
helium injection. Four out of the first sik helium injection tests made on

- F l eng1nes at the Edwards Rocket Englne Test Site resulted in exce551ve

gas generator (GG) oscillations. The present specification limit on GG .oscil-
“lations is 150 psi peak to peak and values on the four tests mentioned ranged
from 120 to 375 ps1. Normval oscillations are in the 60-75 psi range. Heli-

um was 1n_]ected at rates varying from 0.5 to 2. 0% by y volume of the LOX flow.

_No gas generator oscillations have been noted during helium injection in en-

P AT B

DE v-t/

“gine system testing at MSFC, "M’AMWW'T% o

The excessive GG oscillations have not been duplicated by increasing the |~ = 0w~ ;

torque on the GG ball valve seal retainer, changing ball valves, changing | -” e

the point of injection, or changing engines. }1(("—? l.
————_ Sitebels

It was noted that the gas generator ball valve seal retainer was torqued at 5
a lower level than normal for the tests which indicated excessive oscillations.
_A test on the engine which showed abnormal GG oscillations will be repeated

_this week at the reduced torque eond1t1on on the GG ball valve in an attempt 3

_to duplicate the results.

Helium accumulator testing and turbopump testing are continuing.

N

- . B 7 1 |
R £ 7 !
Lo s e

1 N LA TS

1 Enc:
von Braun Notes
dated 5-13-68

MSFC - Form 488 (August 1960)
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NOTES 5/13/68 BALCH

S-I11(3 - LH, tank entry and Propellant Utilization probe rework have been
completed Stage was installed in the A-2 Test Stand on 5/11,68, one day
ahead of schedule. Proof-pressure test is still scheduled for 6/ 6/68 and
shipment to KSC is still scheduled for 6,26/ 68. j s

S-II-:I—;— Stage was shipped on 5/10/68 to Michoud for transhipment to KSC

on 51168, \/

S-II-5 - Modification work is continuing, and static firing is still scheduled
for 7/10/68.\ ~

S-IC-6 - Stage contractor's preliminary schedule for remaining test program
milestones calls for '""power-up' on 7,5/68, propellant loading on 7,/16,68

static firing on 7 30,68, and removal from test stand on 8/14/68. These dates
are tentative pending committment on delivery dates for modification engineering
and hardware. |

Public Affairs - I spoke at a luncheon preceding groundbreaking ceremonies
for the Hancock County Airport on 5/11, 68. Mississippi Lieutenant Governor

\Charles Sullivan and other state and local dignitaries participated in the

ceremonies.

v
J,."Q":i M;“ Richard Lewis, a well- known aerospace writer of the Chicago Sun Times,
"Q‘l}', ‘will visit MTF on 5/27/68 v
ny Sh\xt"\ Ve _.‘-"

“":;"‘" ' Dr. S. Suito, Japanese novelist and writer, will visit MTF on 5/29/68 to

i /gather material for a 25-article series he is doing on '"'Life in the United States. "

1 b

L’


Ed Buckbee
Translations
A very nice & constructive man! B
(Richard Lewis, Chicago Sun Times, to visit MTF)



NOTES 5/13/68 BELEW 'P\ _
e’ 5//4_
NONMETALLIC MATERIALS CONTROL: We have taken exception to
a proposed Headquarters directive which would effectively place contr ol
/Of nonmetallic materials in the hands of a board chaired by the three
Center Program Managers, but having four MSC members with only
two each for MSFC and KSC. The approach is basically unsatisfactorily,
or course, regardless of the distribution of votes. :
CLUSTER ATTITUDE CONTROL AD HOC WORKING GROUP: On May
10, we reviewed the Workshop Attitude Control System (WA CS) Control
.and Display requirements with MSC Flight Crew Operations Directorate.
Flight crew presented a set of idealized requirements. MSFC, in turn,
requested IBM to impact these requirements on the basic automated
WA CS system. These impacts were discussed with MSC and we agreed
that (a) it is required to provide the crew with capability to perform
_manual mode selection and individual component selection, that is, gyros,
amplifiers, thrusters, etc., and (b) it is then not a great step to provide
capability for crew control.and this will probably be recommended. We
hope to have a final joint MSFC/MSC review on May 22, 1968.{
ATM CONTROL AND DISPLAY PRE PDR: The ATM Control and Dis-
play pre Preliminary Design Review (PDR) is scheduled for May 16. A
_mockup of the Control and Display panel in a LM-A tunnel area will be
_on dluplay in the lobby of 4200 for a week starting May 13, in conjunc-
tion with this review. A
LM-A PRELIMINARY REQUIREMENTS REVIEW: Working Group and
pre Board meetings for the PRR of Lunar Module Ascent Stage modifica-
tions to accommodate the ATM m1ssmn were held last week. The PRR
" Board meets May 14. Items referred to the Board are mainly related
to definition of primary mission and degree of dependency of the LM-A
on the AAP cluster. Studies of alternate configurations to accomplish
the mission either have been completed by Grumman or are underway. b’
ATM FOLLOW-CON STUDY: The ATM follow-on work statement pre-
pared by MSFC was discussed with Mr. Mitchell and Drs. Roman,
Glaser, and Smith (OSSA). Dr. Smith indicated he will incorporate a
summary of contents of the MSFC work statement into a letter to Dr. #
hGoldberg, in answer to Dr. Goldberg's letter which identified astronomy
program requirements for the 1973-75 time period. "

It appeared that CSSA depends heavily on MSFC to put engineering _
Jrealism into their future astronomy program plannlng There seemed
to be considerable concern about contributions that | mah can render to
an astronomy missicn. Dr. Glaser indicated that a desn'ed initial out-
put of this study should be an assessment of the relative effectiveness of
_unmanned and manned astrondmy missions. OSSA favors the detached

.modes of operations because of apprehensions to MSF program slippages
and possible priority of other programs. However, it appears that
_OSSA (Mr. Mitchell in particular) has a lot of confidence in MSFC's

i Contnbutlons to the astronomy planning. f
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¥-1 ENGINE The helium injection tests in support of the POGO B.2, |

effort started last week at EFL. The first two of the initial six P,

tests have revealed nothlng to cause concern in elther encrlne / Unides ’f‘*’“*,‘* We_
stablllty or performance : g c‘ e Obes thetdeuce
e e te & G nshabilh
A meeting was held on May 10, 196, to review the turbopump primary; Yls

_fuel seal leakage on vehicle A5-503, engine F-4023. (Reference my f“ ESsyr g
“notes of May 6, 1968.) Representatives of MSFC (IO and R&DO), KS/C %J//&)
MAF, Boeing, and Rocketdyne, were in attendance. After evaluating LJ“WND‘AIS
all aspects of the problem, it was agreed that the engine should be | (¢ 5.1 éf
replaced with a spare engine presently located at MAF. Final )‘,/;w‘.

disposition is subject to Level Il CCB action. This engine change : L

can be accomplished without impact to the current AS-503 launch H'\'M' H :
_schedule. After removal, engine F-4023 will be recycled to /P/ﬁ" 48 Q'/‘

Rocketdyne, Canoga Park, for corrective action, failure analysis, g, ;u/t’ /4

and returned to MAF as a flight spare. v~ hey £ WTES

J-2 ENGINE Reference is made to the preliminary informations, *-t;)

given you last week at the MCM concerning the ASI fuel line failure i

simulation testing at Rocketdyne in which the ASI/dome area
sustained damage. Detailed evaluation of the test data and hardware
is continuing and we plan a complete updating at the DCR tomorrow. |

Rocketdyne made an interface control drawing inspection of the J-2
engine installed on AS-205, Sunday May 12, 1968. No significant
discrepancies were uncovered. A similar inspection will be
conducted on S-1I-503 at MTO on May 13, 1968. The design of the
ASI propellant lines has been finalized. Solid lines will be utilized
_ for both the LOX and fuel lines. The dellvery schedule of kits
will support the stage requirements.,



Ed Buckbee
Translations
B.B. I understand we had one incidence of a GG instability (or pressure spike) conceivably caused by helium injection. Please give details in next NOTES. B


Ed Buckbee
Translations
Phoned request to Brown's office 6/14/68. BH



NOTES 5/13/68 CONSTAN " B

!
~ f’ ,”
MAINTENANCE, REPAIR AND OPERATION OF FACILITIES COSTS ¢ {‘h;

The Maintenance, Repair and Operation of Facilities (MROF) Cost Report
indicates a downward trend in costs in all major categories for the third
quarter of FY 68, MROF costs were $1,942, 000 for the second quarter
FY 68, $1,701, 000 for the third quarter, FY 68, a decline of $241, 000

_during the third quarter. Significant areas contributing to the decline in
MROF cost were:

Area FY 68 FY 68 Amt. of
2nd Qtr. % é_l:d oty Decline

Management and
Engineering $123, 000 $ 96, 000 $27,000

Maintenance and
Repair 868, 000 798, 000 90, 000

Minor Alteration and :
Construction 204, 000 109, 000 95, 000

Total MROF costs for the first three quarters of FY 68 were $5, 592, 000
and for the first three quarters of FY 67 were $6, 335, 000; a decline of
$743, 000 during FY 68.






NOTES 5/13/68 FELLOWS Boha

Operational Readiness Inspection (ORI): The Operational Readiness
‘Inspection (ORI) Committee met last week to review neutral buoyancy
simulation tests. These tests, scheduled to be conducted this week,
are needed to verify the procedures to be used in the Large Neutral

- Buoyancy Simulator. Arrangements were made for medical and safety
‘office representatives to be present for on-the-spot observation of test
operations. \,~




ROTES 5/13/€€ GEISSLEL

Lo AS-gb? Flight Lvaluation: We are presently using I'light Evaluation Poanel ””“57}4~
(FEP) to support MSC investipations intc SLA anomaly at 133.3 seconds. !lr. Hathan,
R-AERO-F, MSFC FEP Co-Chairman, stayed at M3C until May 8, when he became ill and
returned here. Mr. Lindberg, lir. Nathan's supervisor and Chairmasn of the Tlight
Evaluation Working Group, replaced Mr. Nathan at MSC., There are also representa-

tives from P&VE, IBM end Douglas at MSEC. \

2. J-2S for Cluster I: Re: your question on item 1, Lotes h/22/68, covy attached.

Our propesel is to make use ofa flight-worthy version of an R&D J-2 "improved". engxnc){/
which has been modified to give the operational Tunction and performance gain re- 6.k
quired for AAP-2 or AAP-h, i
3. Impact of S-I1 Stage Propellant Utilization System Elimination: A study is “;E
under way to assess payload effect on faturn V mission if PU system were removed
from S-1II stage. Overall payload impact resulting from PU system removal is, of
course, dependent upon thrust profile chosen and increase of residuals due to
loading end inflight mixture ratio errors. Payload contributions from thrust pro-
file tailoring, either from use of cons tant MP=5,5 through flight, or by use of

timer to step to MR=h.5 during flight, are known, owever, increased residuals
resulting from loading imbalence and 1nf11rht disversions are of sarc magnitude

(or _greater) and their effects are in process of being determined. Final over-’

all payload impact will be reported to you as soon as it iz corpletely verified.

A simular study on payload effects of removal of PU system in Caturn I S-IVB

stage, is under vay.

y, 8S-IC Flowe Backwash Fnveloving Rear of Caturn Vehicles at ligh Altitudes:
Jet-induced flow sepsration is observed on flight photogravhs of Sznturn V at alti-
tTudes abvove 30 Kri. Jlov separation end enzuing recirculation permits blanket of

.exhaust products to sheat! rear of vehi cle, rradunlly proprensing to resr o T-Tf

-

as altitude increases. uotwoen 30 and 40 km this blanket is sufficiently hot to
be luminescent; above 4O ¥m it turns intec = smoke cone, which Ly ©-IC eutoflf han
Smudged whole rear half of wvehicle with zoot depocits, Ilo drastie effectn on

structural temperatures occur., During the lu”1neucgn+ vhase (30-h0 km), lare
;sheath temperature is estimated on the basis of eolor to he aromnd 1200° ¥, i.e.,
of same order es free stream recovery temperaturc; at hirher altitudes the chenth
temperature rust be be]oy th_t/{gcgvnrvrfnrnpr@turg, In _short, the rnnngpig917:;
spectacular, but not sericus.\ 71

w separction and flame snekunnh of this Find
'ﬁas existed on v1rtually every rocket lsunched to high 2ltitudes. Ve have ob-
'served it on 211 Saturn flights, It is more easily obzervetle on Caturns due e
their scoty kerosene jets, their large size, and thelr rore thorourh photoprayfic
coverage. By abcscnce of one or severazl of +hn"r factors, 1t His rrecunably
escaped notice on rost previous rockets. [ sirmulnr, unchserved yhenorenon of
.separaticn and exhzust btackwach is bound Yo exist during (=11 flight, with scpn-
_ration progressing up to and beyond the tip of the Ci', [-IVD onerates solely
in free molecule flow, where this concept of low meparation becores meaninpleus.
However, molecules criginating in the J-2 corbustion chamber can cerizinly be
picked up all around the vehicle. Eome concern has heen voiced that oxypen, vented

“or leaked into this flame sheath, may cause local combustion and heating, Ve be-
lieve that prevailing cnenlcal reaction rates, sclowed to a arei il'z pace by low
_pressure and tenperaturc will block any appreciable heat relense Some ldenslized
“coriputer studies are under discussicn to back up tuis opinien. ?ronrnna and re-
action rate data are available as by-product of our work on jet afterburning and

Jet radiation. v// — 5
——ZE-‘-E,,' Vﬁ«*ﬁ ,LwLC,%QdJﬂ'L LS
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Ed Buckbee
Translations
O.K. B


Ed Buckbee
Translations
E.G. Very interesting. B



NOTES 5-13-68 GRAU Zéhrﬁﬁ
J-2 ENGINE: The lines on the J-2 engine have been qualified in the past
by J-2 engine qualification testing. There was no component qualification

testing accomplished on flex lines. P&VE has proposed to Engine Office a

which we have always strongly supported. This test program would subject

\\\\\\\eomponent qualification test program for some of the more critical lines
.B/// »Bfm,}p\
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the lines to an environment which would essentially establish safety fac-

one on every stage——we fear dlsapproval due to funding shortages. The
1 engine critical lines should be reviewed immediately for adequacy of
ualification testing levels.

)}gors If this proposal is accepted, we would be consistent with what. is,

We are working together with Rocketdyne on the following:

1. Shake-down inspection procedure for J-2 engines on AS-205, 503,
and subs. Status: To be completed by May 13. X-ray inspection of flex
lines during our in-house teardown inspection of a production J-2 engine
revealed some discrepancies which may require in-place X-ray or removal

~of critical flex lines on all J-2 engines. Rocketdyne is conducting X-ray

evaluation of all available flex lines and is investigating feasibility of
X-raying critical flex sections on engines in the field. Flex line bellows
will be X-rayed in the future as part of the receiving acceptance inspection.
As a matter of interest, X-ray is not a panacea. They are almost useless in

_evaluating the sleeve welds that Rocketdyne uses extensively or the end caps

brazed over the ends of the flex sections. We must depend in these cases, on

_strong process control and proof pressure testing.

2. Review all of work done from time engines have been shipped in order
to determine the adequacy of the work, the inspections, and the retesting
for AS-205, 503, and subs. Status: To be completed by May 16 for AS=205
and May 18 for AS~503.

3, Analysis of all manufacturing and operational variables and differ-
ences for each ASI lox and fuel line built to date. This to include differ-
ences in welding, forming, cleaning, materials, inspections, and tests, for
work done by each of the three vendors, in-house at Rocketdyne, and in the
field. The purpose, of course, is to discover any differences between the
successful and the failed lines. Status: To be completed by May 16 for
AS-205 and 503.

4, Review of traceability requirements and procedures and their imple-
mentation by Rocketdyne. Status: We presently feel there is a problem in

specifying what items are to be traceable. The 1ower fuel ASI line was not

N

_orlglnally specified as a crltlcal 1tem-—~therefore there was no requlte-

ment for traceability and T dlfflcult to determlne whlch _vendor's 11ne
was 1nsta11ed~on the engine of AS 502 and to correlate an X-ray to the
falled lines. Approx1mately mid 1966 Rocketdyne took action as a result

of a survey to improve their traceability system; however, it was not retro-
active. Action is now being taken to assure that every flight critical item
will be fully traceable—unfortunately this cannot be totally retroactive _
due to hardware completion. It has been determined that vendor data for
items procured by Rocketdyne is only required to be retained by the vendor
for three years from date of final payment to the vendor; therefore, some
vendor data for AST lines has already been destroyed. Immediate action to
increase the data retention time to adequately cover vehicle launches is
being taken. Complete review to be completed by May 16.


Ed Buckbee
Translations
Bill Brown What's your position in view of the ASI line problem in 502? B
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NOTES 5/13/68 HAEUSSERMANN

1. LM-A Preliminary Requircments Review (PRR). Last week, MSC held
the LM=-A PRR at Grumman, Approximately 40 MSEC personnel partlclpatedw
in this review. A total of 176 Review Item Discrepancies (RID'S) were
written, of which 35 were submitted by MSFC pcrsonnel Fourteen of
the RID'S were referred to the LM-A PRR Board which will meet at
Grumman this week, The areas in which there was considerable discus-
sion were as follows:

a. EVA - Should all EVA's for all modes be_from the LM-A or from
_the airlock for the clustered mode which is the present baseline for

"EVA.

b. Single Point Failures - Certain elements of rendezvous and
docking and LM support systems for ATM contain single p01nts of
“failure. Further review is necessary to determine what can be done to
eliminate these failures.

c. Contamination - All arecas for potential contamination sources
(expelled gases/debris and material sublimation) must be defined by
_Grumman, MSFC will have to pass judgment on whether these levels of

contamination are acceptable.

d. Contlngency Mode - Thc capability for an 1n -orbit determination

both Centcrs.

None of the above or any of the other RID'S scemed to present a very
difficult or insurmountable problem. The combined efforts of MSC,
Grumman and MSFC will be able to resolve the problem arcas brought
out in the PRR, Vv~

2. ATM Controls and Display Console. The C&D Ad lloc Working Group
will meet this week at MSIFC to review the C&D layout based on the
requirements established between MSFC and MSC. This review will
effectively serve as a Preliminary Design Review (PDR) and allow the
design and hardware fabrication to proceed without major impacts at
the time of the ATM PDR which is now scheduled for July 1968. -~
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NOTES 5-13-68 HOELZER

AS-502 LAUNCH: Various problems were experienced by the Data
Reduction Branch in processing all the data required to evaluate
the anomalies which occurred on AS-502 launch. These problems
were as follows:

a. Failure to follow through with coordination of total data

'requlrements as specified in the Flight Evaluation Working Group

contingency plan for failure investigation. The Data Reduction
Branch - Flight Evaluation Working Group schedule as depicted in
the Processed Data Requirements Document is based on a success
schedule. Contingency plans need to be enforced more rigorously
for future flights.

b. Failure of Slidell to deliver error-free FM/FM data from
S-IC stage. The problem occurred with an analog tape from TEL IV,

Fastern Test Range, which had a very strong two cycle/second WOW.

Slidell had problems with tape speed compensation and after two
unsuccessful attempts to reduce the data, Data Reduction Branch,
employing tape speed compensation, reduced the data locally. The
erroneous data at two cycles/second had a very pronounced effect
on the real five cycle/second data. Slidell will correct their

problems.

c. _Failure of North American Rockwell (NAR) to provide reduced
data from the S-II stage in a timely fashion. After notification of

“From 48 to 72 hours ‘delay, Data Reduction Branch produced all the

data locally, making many expanded oscillograms and highly expanded
digital plots around the anomaly areas. NAR claimed time decoder
problems and computer problems. These problems need to be resolved.

d. _Failure of a concerted effort to provide coordinated data
requests to Data Reduction Branch for oscillogram data of the

"33 second™ phenomena.  Data Reduction Branch has supplied local

-le.

contractors and laboratories several thousands of feet of expanded
oscillograms over this time period. In addition, MSC has requested
many records of IU and SIVB data as well as data from their own
instrumentation. For instance, Data Reduction Branch made oscillo-
grams from the MSC Constant Band Width system as well as from FM/FM
data.

This extraordinary effort, not completely finished yet, has required
many hours of civil service and contractor compensatory time and
overtime. The contractor overtime for this fiscal year is almost
exhausted. The experience also points out the continued need for

a strong MSFC data reduction capability.


Ed Buckbee
Translations
Fred Speer What are we doing about this? B



NOTES 5/13/68 JOHNSON }5 _“//
‘ i

J=-2S Stage Impact Studies -~ R-~P&VE held a joint orientation conference
kick=off for Boeing, North American, McDonald=Douglas and IBM on
the stage impact studies for implementing the J-2S engine with Saturn V
Vehicle 518 effectivity. Rather than four impact studies, the job is
taklng on the character of a 31ng1e integration study with Boeing coordina~-
_ting the overall effort to see that the pieces all fit together properly o
Empha51s is being placed on making use of all applicable previous study
information so the limited funding is not dissipated in re~doing all of
the effort from scratch. I feel P&VE did their home work very well in
organizing and coordlnatlng for this kickwoff orlentatlon of the contractors.'
"P&VE has set up a technical panel lead lab type structure to direct this
effort. .~

OART FY 70 Planning Cycle - Ref. item three of my notes of 4/29,
copy attached (DIR and R-DIR only). By TWX received May 9, we were
advised that the Advanced Research and Technology Board meeting has
been postponed from early June to early July. Change in date will
provide: (1) a better view of funding to be expected in FY 69, and

(2) needed time for Centers to evaluate overall OART plans and respond
per guidelines furnished by OART. Guidelines expected week of

April 29 are now expected May 1514_,

Space Power Systems, SRT « A meeting was held on June 8 among per=
sonnel of ASO, ASTR, SSL and EO to review the current Research and
Supporting Development work on Space Power Systems. It was agreed
that an effort would be made to increase the work currently underway
in the SRT/SD programs involving nuclear power systems. The program
will be laid out to initiate systems type investigations leading to the
_early application (FY 75 era) of Zr~H (SNAP-8 type) reactor~thermo=
“electric systems and to lay the basis for _use of thermionic systems as
they develop. Additionally, increased act1v1ty in power conditioning,
regulating and distributing subsystems to increase efficiency, reduce
weight and improve lifetime and reliability is being planned. This
program is planned to_constitute an appreciable portion of the OMSF AAP

Supporting Development Program for the next three to five years., -




NOTES 5-13-68 KUERS ~si4

1. S-1I Mini-Stage; Last week we delivered this stage to Test
_Laboratory as scheduled. The common bul khead repairs were
accomplished prior to delivery. The spray foam insulation was not
fully completed. Approximately 200 hours of work for installation
“of the Mylar covers over purged areas and completion of close-outs
for strain gage wire leads will be performed by ME personnel while
the stage is being instal led on the test stand. The travel of this
workload was agreed upon with Test Laboratory prior to delivery.y

2, ATM Solar Panels: The manufacture of these panels is now ten

days behind schedule because all personnel in the bonding shop have
“been worki ng in three shifts on the foam insulation of the S-11 Mini-
Stage. Work has now been resumed on the panels and some of the lost
time will be recovered.\/‘

3. Boiler Plate " 30" Dummy Pavyload: This payload was returned from
KSC for modifications and beef-up as a backup for SA-503. Plans are now
made to build four new ballast tanks for this paylcad.




p——

B
NOTES 5-13-68 LUCAS ‘/“}5114

1. CHANGE OF ALLOY FOR S-II: Reference Lucas Notes 4-1-68 concerning

the new S-II material, the $15M original cost estimate by North American
Rockwell (NAR) for the change has been rev1sed _to approx1mate1y $9M

This covers the cost of purchaslng replacement materlal machining,
forming, and welding on a prime time basis (2 shifts - 8 hours) to get.
the production back to the same point it was when the material changeout
was initiated. Material cost alone approximates $2M of the total. NAR

is subcontractlng to The Boelng Company/chhlta and Rocketdyne in addition

......

activities account for the approximately $7M above the materials cost.
The -063 material is now being retrieved and checked into a bonded ware-
house by R-QUAL. When all the material is accounted for, NAR will
.certify this by letter, g
2. SATURN I WORKSHOP FLAMMABILITY: Reference is made to your comments
on P&VE notes 4-22-68. We have transmitted our concerns and objection
to the proposed document to Mr. Belew who will take the appropriate
action with Chuck Mathews. In addition, to insure common understanding
of flammability problems and to furnish a mechanism for their resolution,
~we are proposing that the AAP Systems Safety Panel include a subpanel on
flammablllty v
3. SATURN IB WORKSHOP COATINGS: By pigmenting an inorganic coating
developed by our Materials Division with metallic oxides, we have been
able to duplicate the colors proposed by Mr. Loewy for the workshop
"interior. We learned that 3M has stopped manufacturing the synthetic
‘mica which is the basic ingredient in the coating, but that we can buy
the entire stock of 4000 pounds (ten 55-gallon drums) for less than
$500.00. The coating is nonflammable, tenacious, resistant to mechanical
and thermal shock, and will provide the emissivity values required for
“the thermal control. Scale-up of production of the coating to large
“quantities is not expected to be a problem., v~
4, STAGE IMPROVEMENT STUDIES WITH RESPECT TO J-2S ENGINE: A kick-off
meeting for the Stage Improvement Studies was held in P&VE May 7-8, 1968,
to determine the requirements and impact of incorporating the J-2S engine
in the stages. Contracts for 11 months have been let with McDonnell
Douglas, North American Space Division, International Business Machines,
and The Boeing Company. Each of the contractors has acknowledged the
importance of the studies by virtue of the competent personnel ass1gned
to the investigations.
5. AAP MECHANICAL PANEL WORKING SESSION: The AAP Mechanical Panel held
a special working session 5-2-68 at MSC. Thirty open action items were
reviewed by the cochairmen and cosecretaries. Twenty-five action items
were closed. With the transfer of the AM and IM-A to MSFC, center inter-
face problems between flight systems will be drastically reduced. Emphasis
will be shifted to the Experiment interfaces and an Experiments Integration
Sub-Panel appears necessary for the AAP Mechanical Panel.\”
6. ENCAPSULANTS PATENT: Mr. Jerry Patterson of our Materials Division
conceived a series of epoxy silane encapsulant compounds for electrical
components. The idea was incorporated in a scope of work and the
resultant contract has produced encapsulants which are far superior to
commercially available products. Mr, Patterson will be listed as co- .
inventor in a patent application belng filed by the contractor, Monsanto

Chemical Company.v,




NOTES MAUS 5/13/68

)

TECHNICAL BASELINE STUDY - As an outgrowth of the meeting at f//"r'

Marshall on May 2, 1968 with Mr. Donlan and the Technical Deputies of
the MISF Center we have developed a rationale for a level of technical
activity which we feel is compatible with the companion effort of Gen.
Bogart's committee on the institutional baseline study. Alternatives for
_post-Apollo activities appear rather limited. Either we can continue
'to plan for the 5 flight AAP "Core" program or we can consider other
approaches that might be open to us.

The primary option we have considered (Option A) is to continue to pursue
the basic intent of the "Core" program even under the severe limitation of
the institutional baseline study. Other approaches (Options B-1, B-2, &
B-3) force us to give up the cluster concept and fly the "Core" missions
on an as available basis as shown below:

B-1: Saturn I Workshop (no ATM), followed by Saturn V
Workshop .

B-2 : ATM (no Saturn I Workshop), followed by Saturn V
Workshop.

B-3 : Both Saturn I Workshop and ATM (in series one following
the other) followed by Saturn V Workshop.

These options, including a first cut set of assumptions, guidelines, and
utilization of Civil Service manpower and dollar resources were datafaxed
to Mr. Donlan on May 13. Endorsement of Option A was recommended. =



NOTES 5/13/68 RICHARD (\B

LM/ATM Discussions with OSSA: Dr. Mueliler called a meeting of
~the LM-ATM Evaluation Board to discuss the concern of Dr. John
Naugle and his people about the present ATM plans. oy

Dr. Naugle started the discussion by reminding everyone that the
ATM represents NASA's next major step in Solar Astronomy and

‘there is no other program to baLk it up. He then listed his concerns
“about the program. These were:

(a) The long series of mission events which must happen before
ATM data gatherlng can be started

(b) No backup for the ILM. (They understand the ATM prototype
is flyable.) BC e :

(c) The continued slip in the program which could leadw_i:_o','AfI_'_VI\‘/‘i«
_activity in 1972 1nstead of 1971, which in turn might make some of
" the experlments questlonable

(d) EVA requlrements have apparently been questloned by the
crew. He was concerned about astronaut safety in the present EVA
plans :

To this last point, Mr. Robert Thompson stated that the only concern
had been to thoroughly justify the need for EVA. He said this has now
been done, and the EVA problem w111 be worked and handled properly

Seinrin e R

to support the mission.

Dr. Mueller, Mr. Mathews, Mr. Luskin and others then gave their
viewpoints. Dr. Mueller finally summarized and stated that, barring
procurement and fundlng problems, he felt the program would meet
OSSA requlrements in 1971. He asked Dr. Naugle's support in
"“obtaining a backup modified LM. (Est1mated cost $20 million) Also,
he said we would fug_rfch‘er_reflne our‘_e_t_ud1e§ of the uncoupled LM-ATM _
mode. With these actions, John-Naugle said he would remove his

_objections and, uport our _program., \/\/
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NOTES 5-13-68 RUDOLPH R
Fa i, T4
1. & POGO:;

A review of the POGO activities was held with Mr. George Hage
(MSF) on Thurs., 9 May 68. You will be briefed further on these
activities this afternoon. -~

2, S-IC-3 Stage at KSC:

S-1C-3 outboard control F-1 engine (position #J) has a fuel seal
leakage in excess of 10 times spec value as measured by nitrogen leak
test. A tentative postion was established on Fri., 10 May 68, to replace

_this engine at KSC (see Notes 5-13-68 Brown). The final position is
expected to be formalized on Mon., 13 May 68. Coordination has already
been established with KSC and with Gen. Phillips., —

3. 'S8:11-3 Stage at MTF:

o Stage was placed on the test stand on Sat., 11 May 68.

O et o,

]

o Cryogenic proof testing is scheduled for Thurs., 6 June 68.

4. S-11-4 Stage:

S-11-4 Stage left MTF by barge on Fri., 10 May 68. Due on dock
at KSC on Wed., 15 May 68 (two weeks ahead of schedule). "

5. Boiler Plate-30 Spacecraft at MSFC:

Weld cracks in the service module ballast tanks will be quite difficult
to repair, Best solution appears to be fabrication of new tanks by R&DO.
The R&DO plan for refurbishing the service module to a flight ready
condition is to be completed by Fri., 17 May 68. \/



NOTES - 5/13/68 - SPEER 35’/14

1. READINESS OF OPERATIONAL SUPPORT SYSTEMS: General Stevenson
formally reviewed the status of MSFC and KSC operational support systems
and their readiness for manned flight, The meeting was held on May 9 at
KSC and addressed the HOSC, Central Instrumentation Facility, AF Eastern
Test Range Support Systems, Communications, and KSC measuring and
instrumentation systems. All systems appeared to be in good shape and

~ ready for manned flight, Our HOSC presentation was well rece1ved \/‘

2, ACCESS CONTROL TO OPERATIONAL COMMUNICATIONS: General
Stevenson chaired a meeting on May 10 at KSC to review the control of
access to operational voice loops, and assess the workload and operational
impact due to turning down communications circuits between missions in
order to effect cost savings. _Since the 204 accident, considerable emphasis,
has been placed by OMSE on the control of access to operatmnal voice loops
. and we are working with MSC and KSC to insure strict control, We expect ~
no serious effect on HOSC operations since rigid facility control is observed.
We are also continuing our efforts jointly with Management Services to
investigate the feasibility to drop circuits between missions to effect further
savings in LIEF communications,
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NOTES 5/13/68 TEIR A 5-//_?

SA-205 DELTA DCR: The Delta DCR for the SA- 205 launch vehicle is
scheduled to start tomorrow morning at 8:30 in the LIEF Conference
Room, Building 4663. Although the maJor1ty of the presentations are to
be given by stage and GSE contractor personnel, I feel sure that we will
get full support of the key R&DO laboratory personnel in making this a
complete and informative review for the DCR Board. .~

SA-205 STATUS: S-IVB forward skirt and the IU were restacked on
5/9/68 and 5/11/68 respectively. The installation operation of the
S-IVB forward skirt was accomplished without any technical problems,
however, before the skirt could be bolted to the LH, tank flange, it
rained. The skirt was covered but water ran down the outside and into
~ the mating surface and bolt holes. A decision was made to raise the
skirt and dry the surface before bolting the skirt in place and this was
accomplished on 5/10/68. A total of 140 huck bolts were replaced in
the forward skirt. All bolts showing any discoloration were replaced.
Only 3 or 4 of these had any significant indication of corrosion. -

On IU-205 all required cable and connector replacement and cleaning of
the surfaces and subsequent verification have been accomplished.
IU-205 is ready to support the checkout operations.,

SA-205 VALIDATION EVALUATION: The effort headed by Charlie
Brooks of R-QUAL to assure that all modification made to the launch
vehicle after manufacturing checkout received an adequate retest/inspec-
tion is progressing satisfactorily. Major portion of this task will be
completed by mid=June,

MISSING FLOW TUBE FROM S-IB-9: You may recall several months ago
a flow tube was lost out of the fill and drain valve (Parker Valve) on
S-IB-9. It was suspected that the tube was lost during static test opera-
tions. S-IB-9 and S-IB-10 (tube could have entered this stage during
static test operations) were searched to assure that the tube was not in
the stages. During the two past weeks we had an opportunity to search
the 24 inch drain line and the 3 fuel storage tanks at static test. The
flow tube was found in the center fuel storage tank and has been sent to
.the Materials Laboratory at Chrysler-Michoud for metallurg1ca1 evalua-
t10n to determme if it was made of the proper alloy and if it had been
heat treated to the proper temper. \ -




NOTES 5/13/68 WILLIAMS 2}
r/l
1. Saturn V Workshop: Jim Madewell attended a meeting at NASA Hqtrs. L ¢
on 5/7 in response to the Mathews letter requesting further study in this
area. This effort is being directed by Dr, Dixon in Doug Lord's shop for
Chuck Mathews., The meeting was attended by Langley (MORL office has
action) and MSC (Action: Bob Thompson, but work conducted by Ralph
Hodge, Bill Stoney's shop). Response is expected at Hqtrs, 1 July; it will
be input to a program memorandum to go to BOB July 31. Subsequently,
further in-house studies will refine concepts, and a phase B/C competing
contract study might be put out to industry around January 1. Mathews
asked for independent recommendations from the three centers involved
and has included specific guidelines and objectives. The most significant
attitudes reflected in guidelines and discussions are: (1) decoupling major
experiments design, schedules, and funding from space station development; -
(2) modular configurations which can be used in polar orbit or synchronous
orbit 1nc1udmg potential use by DOD and on DOD launch vehicles; ¥(3) do
_not use existing structure (S-IVB) unless proven to be more effective. It
was repeatedly stressed that the design input was programmatic alternatives
_rather than configuration design. Langley will supp01t this effort with 15-20
_people; MSC will assign 5 or so people, We plan 4-8 people in ASO, Our
_principal output will be programmatic and will draw from a previously
planned 8-month in-house study analysis of the modular approach. v

2, Chrysler "National Space Booster Study': On 4/30/68, Dan Schnyer
{\ (MSF Manager of the Chrysler study contract) met the "Study Team "
3, at MSFC, including representatives from MSFC (IO and R&DO), KSC,
| MSC, OSSA, OART, and MSF, Study Team participation was discussed,
and an orientation meeting with Chrysler was planned. We were later
informed by Mr, Schnyer that plans have been changed, based on a 5/3/68
meeting of Messrs, Webb, Mathews, Schnyer, and Lowery (CCSD),

(2) Chrysler was instructed to devote the first 2-3 months of the
12-month period to the collection of launch vehicle data from Saturn and
“other vehlcle/staoe contractors, and the analysis of this informatiocn,

77 (b) The planned orientation meeting with Chrysler is cancelled.
r/‘ (c) There will be no direct part1c1pat10n by the MSF¥FC Study Team
| members during 'th_S 1n1t1a1 2- 3 month per1od, MSTC™ partlcmatmn W111 be
“Teevaluated after “completion of this first phase.

Contacts with other companies are being made by Mr, Lowery
personally, at the company president level, Convair and Boeing have been
contacted by Chrysler; schedules for visits to other companies are being

| arranged, Dr. Rees is to be contacted by Mr. Webb regarding any MSFC
i and KSC inputs or assistance to Chrysler,

i
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Ed Buckbee
Translations
Frank W. I'd like to have a personal appraisal from you on merits and objectives of this Chrysler study. No formal briefing. Just a chat between the two of us. B
(Chrysler's National Space Booster study)
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NOTES 5-20-68 HOELZER

RESIGNATION OF KEY EMPLOYEES: Two of the Computation Laboratory's

most valuable employees, Charles L. Bradshaw, Deputy Director,

and Charles P. Hubbard, Chief, Engineering Computation Division,
have submitted their resignations effective May 31, 1968.
are joining a group of five other people in forming a computer

service company to be based in Huntsville.

-
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TSNS NOTES 5-20-68 WILLIAMS
1. Extension of Manned Space Flight Capability (EMSFC) Working Group:
As a result of Chuck Mathews' recent request for independent Center studies
and recommendations for earth orbital programs, we have been receiving
similar requests from the various subpanels of the EMSFC (Lord's group).
We have informed the various subpanel chairmen (Maggin - Goals and Objectives;

~and Howard - Program Options) that, as a result of our inability to work all

requests simultaneously, our emphasis will be on supporting the Mathews re-
quest which is being worked by Dr. Dixon. It is also our understanding that
the MSF input to the Newell EMSFC panel will be based on the Mathews study.

2. Lunar Working Group - Single Site Sub-Group: The "single-site" sub-
group to the Lunar Working Group met at Goddard during May 13-15, 1968,

Mr. Dave Paul and Mr. James Belew attended for MSFC. This concept of a
lunar program, structured around multiple revisits of a single-site, was sug-
gested by Newell and the PSG as a credible alternative to the multi-site philoso-
phy heretofore considered effective. The sub-group with representation from
OMSF, OART, MSC, MSFC, LRD, GSFC and Bellcomm, re-analyzed the
principle issues, objectives, goals, and special studies from the standpoint of
the single-site concept. Several advantages of this approach were defined

(stockpiling, re-use, enhanced scientific "depth" etc.); however, the group has A/@ 7’
been asked to contrast the conténding schemes. It is felt that they would rec-
ommend keeping the current approach rather than changing.

Gl O W 2z v
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NOTES 5/20/68 BALCH

S-1I-3 - "Power-up'' was completed on 5/17/68. Cryogenic proof pressure test
is tentatively rescheduled from 6/6/68 to 5/30/68. This would permit shipment
to KSC on 6/22/68 instead of 6/26/68, as previously scheduled.

S-1I-5 - New LOX prevalves have been installed, and installation of LH flight
vent valves is in progress., Static firing is still scheduled for 7/10/68.

S-1I1-6 - Stage is expected to arrive at MTF from Seal Beach on 6/9/68.

S-IC-6 - It is understood that some consideration is being given to performing
multiple tests on the S-IC-6 stage as part of POGO investigation. Close contact
is being maintained with R-TEST on single-engine investigations. No firm test
program milestones have yet been established.

Legal Affairs - Mr. and Mrs. M. O. Pigott of Picayune, Mississippi, have filed
suit against the Government in the Federal District Court at Biloxi, Mississippi,
for damages '"in excess of $9, 000" to their property allegedly caused by the static
firing of the S-IC-5 stage at MTF on 8/25/67. Their claim in the amount of
$11,705 for the same alleged damages was denied by MSFC on 11/30/67.




NOTES 5/20/68 BELEW

SIGNIFICANT FUTURE ACTIVITIES: Some of the significant activities

in the near future include: (1) Ad-Hoc Cluster Attitude Control Working
Group report to Mathews; (2) AAP 2-4 Payload Shroud Jettison Scheme
Report to Mathews; (3) WACS and Solar Array PRR; (4) LM/ATM
Unmanned Rendezvous Report to Mueller/Mathews; (5) Report to
Mueller/Mathews on integration of biomed experiments in MDA (Luskin's
request); (6) Continuation of analysis of earth-looking experiments in the
MDA /AM and a future report on this subject; (7) MDA Crew Stations
Review.

MDA BIOMED/EARTH- LOOKING EXPERIMENTS INTEGRATION: MSFC
presented the results of a one-month effort aimed at integrating and con-
ducting biomedical experiments in the MDA prior to OWS activation;
providing LM/ATM Unmanned Rendezvous and docking vestibility and
control station requirements with the MDA; and integrating a package of
seven earth-looking experiments into the Airlock/MDA. Headquarters
approved integration of biomed experiments in MDA and deferred the
earth-looking experiments. See detailed note - Dr. von Braun's copy only.
ATM CONTROLS AND DISPLAYS (C&D) DESIGN REVIEW: An ATM C&D
Design Review successfully completed 4 months of effort on May 16, 1968.
Specifically, the following was accomplished: (1) Integration of the C&D
into the LM-A, including console configuration and envelope agreement.
(2) Panel Layout (subject to detailed simulations) agreement. (3) All C&D
RID's from the ATM PRR were closed, and the C&D Ad Hoc Working
Group dissolved.

We can now establish preliminary ICD's and proceed with detailed
C&D design. I feel the C&D Ad Hoc Working Group did an outstanding
job in pulling together and consolidating the many inputs and establishing
the current baseline,

On May 15, and in conjunction with the above review, astronauts
Gibson and Garriott along with Mr, McElmurry of MSC performed inte-
grated ATM experiment and pointing control system simulations with the
simulator located in the MSFC Computation Laboratory. The findings
from these simulations also indicated the panel layout to be acceptable.
McDONNELL DOUGLAS CORPORATION HOLDING POSITION: Action
has been initiated to reduce the monetary limit of the Letter Order
Amendment with McDonnell Douglas Corporation from $12.5M to $7.5M
for the last six months of FY 68. This is in consonance with an average
manpower level of 490, and is effective until June 30, 1968. Additionally,
procurement of all materials and hardware for flight and training items
will be screened by MSFC prior to release. Design, development,
development testing, etc., will continue toward a timely Critical Design
Review.




NOTES 5-20-68 BROWN

J-2 ENGINE - Current J-2 engine ASI investigations are as follows:

Tests have led Rocketdyne and MSFC R &DO to conclude that the
AS-502, S-IVB, and S-II failures resulted from leaking ASI fuel lines.

Rocketdyne simulated the S-IVB failure on an engine at Santa
Susana. An ASI fuel mixture ratio was progressively changed from
1:1 to 10:1 and then line failure and flow reversal were simulated. A
sizeable hole was burned through the ASI around the fuel line inlet and
the gimbal block attachment flange was eroded. The engine data shows
very little change and correlates with the flight results.

MSFC Test Lab simulated the S-II failure on a pressurec-fed
chamber test. An ASI mixture ratio of 10:1 simulating a fuel leak was
utilized and the thrust chamber injector was badly eroded toward the
LOX dome. Half thewall separating the hot gas from the LOX dome
was eroded in a 30-second test (S-II ran 90 seconds after the ASI fuel
leak started). Pieces of the injector pierced the thrust chamber and
produced side loads comparable to those seen in flight and gave engine
performance shifts which correlate with flight data.

A detailed inspection of the J-2 engine on S-II-503 has been
completed at MTF and no significant discrepancies were found. A
similar inspection is being planned in the immediate future for the
engines on S-1IVB 205 and 50 stages.

F-1 ENGINE - The inspection of S-IC-3 F-1 engines for the missing
segments of the stage quick disconnect teflon seal has been completed
(reference notes 5-6-68). Two additional small pieces (1/8" x 1/8'")
were found on the floor after the vehicle purge system was turned on
prior to the inspection. The inspection revealed that the engine
injectors and lines were free of contamination. No additional
inspections are planned and the engines are considered acceptable for
flight.

POGO - Tests to evaluate effects of helium injection into the
LOX suction of the F-1 engine are continuing at EFL. Preliminary
evaluation indicates the following effects:

Pump Dynamics - LOX inlet oscillations were reduced

about 50%. A lower amplitude was noted on LOX pump inlet
accelerometer and there was no change in blade wake frequency.

Gas Generator Dynamics - Gas generator oscillations are
amplified by the helium injection. The oscillations can be reduced
by reorificing to provide higher total flow rates to the gas generator,

Engine Thrust - Helium injection rate of 2% by volume
resulted in about 7K pounds thrust loss.
Main Chamber Dynamics - Helium injection damps the main

chamber dynamics.



NOTES 5/20/68 CONSTAN

LEVEE ENLARGEMENT PROJECT, MICHOUD ASSEMBLY FACILITY

The Corps of Engineers' levee enlargement project around the Michoud
Assembly Facility, as part of the hurricane protection plan, is generally
divided into three phases.

1. Levee around Michoud slip and dock area.

2. Levee along the Gulf Intracoastal Waterway and sheet-piling
bulkhead at storm drainage pumping station.

s
3. Levee (or sheet-piling bulkhead) along Michoud Canal.

As of May 15, 1968, the status of each of these phases of the Michoud
levee enlargement project is as follows:

1. The contract for the levee around the slip is scheduled for award
in March 1969,

2. The invitation for bids on the levee along the Gulf Intracoastal
Waterway and the sheet-piling bulkhead at the pumping station will be
advertised in May 1968. Award should be made in July 1968, and it is
anticipated that construction will begin in August 1968.

3. The design memos for the Michoud Canal section are currently
being prepared, but no approval date can be projected at this time.



NOTES - 5/20/68 - EVANS

Nothing of special significance to report - Safety



‘NOTES 5/20/68 FELLOWS

Negative Report.



NOTLS 5/20/6€ GRISSLER
1. Plume Impingement on AAT Vehicles: Pe: your suggestion on item 3, Notes 2/5/68
Geissler (copy atteched). On Mey 2, Mr, Dehm pave an informal presentation to
Representatives of U of A Research Institute about low density flow problems en-
countered on AAP vehicles. Some problems were identified where menmbers of the
Institute's Staff could potentially offer contributions. An unsolicited proposal
by Dr. Wu on an anelyticel study of a jet expanding into a vacuum is expected.
2+ Concerning High Reynolds Number Test Iquipment: It looks as if our struggle for
this facility has broken some ice. Both Boeing and AEDC are pnow studving serioucly
facxlltles of their own, and have repeatedly contacted us for discussions and nilot
sffdy results. An AEDC group was here all day on 15 May. They think so big that it
makes even our original facility proposal look puny., They plan: A 12 ft test section

(we proposed 5 ft/have now 32"); 1000 ft charge tube length (300 FL/2SQ £t)s 15 £4
charge tube diameter (8 ft/3 1/2 ft); 775 psi charge pressure (650 psi/600 psids cost
estimete (optimistic) $10 million ($2.7 million/$500,000 actual), Their immediate aim
is Investigation of stability problems of large airplanes in the transonic range (0.0
2.. M =T1.25), where Reynolds Number elfects on shock location seem to cause trouble,
Their layout goes far beyond these immediate problems, thourh, and they strive to

build a National High Reynolds Number facilityv, For example, sirplane models cannot

stand their full charge pressure; conly low aspect ratio wings and rocket models can
survive the stresses caused by their full pressure level., We sadly feel that despite
our prodding NASA has missed the bus, owing to the NIH (lot Invented lere) syndrome,
3. AS=502 Flight ZC Evaluation: MSFC, through Flight Evaluation Panel, is continuing
to support MSC investigation into the 133 second anomaly. Representatives from IDBM
and MDC are still at MSC. Team has agreed now that there was some form of structursl
failure ebove IU at this time. Pressure drop in SLA/IU compzrtment, measured by a
pressure measurement inside S=IVB forward skirt end in aubllmator system, is considered
to be velid indiceting a hole size of between 1L to L9 12 developed at this time.
No definite conclusions have been reached yet as to problem failure. There seems to
be a strong consensus that POGO oscillation coupled into lateral direction probably
wes initial cause of their problems. Prime suspect failures seem to be failure of
outside facing sheet of honeycomb on SLA, failure of LM attachment fitting to SLA or
possible failure in LM itself., Planned dynamic test of ©/C stack seems to offer the
only possibility nov of identifying the failure point. Support from Computation Lab,
P&VE, IBM and MDC have been outstanding.
4, Saturn Platform Feilure Activities: Possibility of incorporating platform backup
scheme has been considered for some time and more recently, incorporation of inte-
grating rate gyro scheme was proposed to both IB and V Propgram Offices. FPrimay
purpose of this method was to alleviate near pad and hirh O albort conditions. Crew
Safety Panel went on record recently as supporting need for backup capability to per-
mit flight through Max Q. MSC Crew Safety people discussed this with Low and FVraft
on May 10, and Kraft was completely opposed to backup schene or scheme that mipht have
man-in-the-loop for any flight phase. It now appears that [10C will finally drop this
subject although some people at MSC and some of flight crew still feel there is a
need in this area. We will mnow go to MOC and try to develop rationzle for aborting
for platform failure. It may require some redundant £/C display to be provided or
that abort be initiated at & lower 0 Ball reading then previously planned for this
failure for Saturn V. Saturn IB is fairly safe in lax O regicn. Both IB end V vehi-
cles may experience vertical flight from failures occurrin; from liftoff Lo time of
tilt initistion. At present, for 205 platform fullurer in 42 0-10 sec reglon vwill
result in exceeding range safety boundery conditionc. /bort will bLe initinted at
the time the range safety limit is exceeded., At prescot, there is a difference of
opinion at MSC es to whether this constitutes & safe sbort. We have lurnished date
to MSC and they are presently looking into the problem. -

4
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NOTES 5-20-68 GRAU

S-II-4 TURNOVER: The S~II-4 turnover meeting was held at MTF 5-4-68,

and the stage has arrived at KSC. MIF transferred 3,135 manhours of
work, and Seal Beach deferred 4,165 manhours of work to KSC. MIF
transferred work was scheduled to be done at MIF but was not accom=
plished. Seal Beach deferred work was scheduled to be done at KSC.
All work accomplished after post-static checkout was identified and
revalidation requirements were transmitted to KSC as contractor non-
conformances. : 5

NDT OF 2014-T6 ALUMINUM GRAIN SIZE: The recent problems encountered
with 2014~T6 aluminum of large grain size provoked an investigation

of possible nondestructive test methods to measure grain size in this
alloy system. The methods were intended for use if traceability and/
or etching information proved unacceptable, The investigation revealed
at least one, and possibly three methods which can be used, The tech=~
nique that was definitely established as capable of measuring grain
size is X-ray diffraction using the back-reflected method, 1In this
method, an X-ray beam is impinged on the surface of the material, and
the diffracted pattern is recorded on Polaroid film. The diffracted
pattern is in the form of concentric circles about the path of the
incident beam. The degree of continuity of these circles is a function
of grain size. Using this method, grain size determination could be
made in approximately 15 minutes. This short time is due to ease of
equipment set up; the fact that no special surface preparation is
required; and that Polaroid film use provides for immediate data
analysis and process evaluation. Two other techniques, ultrasonic
attenuation and electrical resistivity measurements, have shown
promise, but a complete evaluation of these techniques could not be
carried out due to the limited size of available samples. Upon re-
ceipt of large samples, these two techniques will be explored further.




NOTES 5/20/68 HAEUSSERMANN

1. ATM Simulation: Astronauts Cibson and Garriott participated in ATM simulations in Comp
Lab on May 15. They performed daylight activities such as positioning the experiment slit on
sinwulated solar flares and exercising the switch operation sequences for numerous experiments,
They performed night-time operations such as manual gravity gradient momentum dumping. The
following comments were made:

a. Tiey were favorably impressed with the realism and progress made on the simulation.

b. They verified that roll about the sun center appeared to be acceptable, and they could
not justify the switch to the roll about an offset line-of-sight in view of the extra
cost involved,

c. They indicated satisfaction with the manual gravity gradient desaturation. This
rmethod is required only in case the digital computer system fails,

d. They requested the use of telemetry for sending momentum components back to
ground instead of using voice link. This is required if manual gravity gradient
desaturation is used,

2. ATM Controls and Displays: Representatives from MSC, NASA Headquarters and the Pl's
participated in the review of the ATM Controls and Displays Panel as defined by the MSFC/MSC
Ad Hoc Group. As a result of this review, the Controls and Displays Panel has been baselined
and detailed design can proceed by MSFC with Bendix/Martin support. The interface control of
the Controls and Displays Panel will be handled by the MSC/MSFC Electrical Systems Panel
(Messrs. Miglicco and Fichtner).

3. ATM/Hcrvard College Observatory Telescope: Personnel at Harvard College Observatory
have expressed their desire to reinstall their HCO "A" experiment back into the program rather
than HCO "C". Their reasoning is that if the schedule continues to slip, i.e. beyond early
1971, and the launching is in the very quiet sun years, the HCO "C" experiment will not be of
much value. The impact on the ATM integration and interfaces with this change would not be
very severe . The main impact would come from the availability of the HCO "A" experiment
which could be significantly beyond early 1971,
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NOTES 5/20/68 HEIMBURG

F-1 ENGINE Test FW-OLI was conducted on the West Area F-l Test Stand with F=I
Engine S/N 5038-1 on May 15, 1968, for a mainstage duration of 121.3 seconds.
This was the second of a series of tests to evaluate the helium injection POGO
fix. The lox tank ullage pressure was varied to allow 20 seconds of mainstage
operation at lox pump inlet pressures of approximately 90, 110, 130 and 150
p.s.i.a. total. During each 20 seconds steady state period, gaseous helium <
was injected at the top of the lox suction duct for.approximately 10 seconds.
The helium flowrate was approximately 0.125 Lbs/Sec. Primary test objective
was to evaluate the effects of helium injection on engine performance. Data
from this test are being evaluated. A manual reduction of engine performance
on previous test FW-080 during the steady state and injection time intervals
gave no indication of performance variations during the injection period.
Preliminary analysis of the high frequency data of that test, including the
gas generator chamber pressure, did not reveal any abnormal oscillations.

MODERATE DEPTH LUNAR DRILL The contractor's response to the RFQ's has been
received and comments returned. Best guess would put end of next week for the
paperwork to go to the contractors for contract award.

S=11 STRUCTURAL TEST PROGRAM The LN2 cold shock of the cryogenic system will
start May 27, 1968.

S-1B (MSFC) All eight lox pump seals were removed from stage S=I1B=12 and new
bellows seals were installed.

S-11-3 was installed.in the A-2 Test Stand at MTF on May 10, 1968. Special
hardware will be installed and the stage will undergo a cryogenic proof pressure
test on June 6, 1968.

S-=11-4 was shipped from MTF to KSC on May 11, 1968, after completion of the
acceptance tests and a cryogenic proof pressure test.

S-11-5 is installed in the A-1 Test Stand at MTF. The cryogenic proof pressure
test has been completed and the stage is now in a modification period due to a
30 day schedule stretch-out. The acceptance static firing test is scheduled
for July 10, 1968.

ACCESS ARM TESTING (SWING ARM NO. 9) (Reference 5/13/68 NOTES*) Erratic operation
of extension platform was traced to a faulty platform seal and an unsupported
extension cylinder which oscillated during extension and retracting. Chamber

was dlsassembled on May 12, and reassembled on May:-i15. Flve test days were

lost due to the problem. KSC is aware of problem, necessary re-designs and

test schedule impact.

F-1 TURBOPUMP POGO TESTING Two successful POGO tests were conducted at the F-1
Turbopump Facility last week. The first test was at a lox pump inlet pressure
of 90 p.s.i.a. and the second at a lox pump inlet pressure of 110 p.s.i.a. As
planned, a Whittaker lox prevalve was installed in the system replacing the
Air Research prevalve after the first POGO test. Two POGO tests at lox pump
inlet pressures of 130 p.s.i.a. and 150 p.s.i.a. are planned this week, which
should complete the tests on the Turbopump assembly presently installed in the
facility. Installation of the second Turbopump should begin the latter part
of this week.

(*Attached for Dr. von Braun and Mr. Weidner.)




NOTES 5-20-68 HOELZER

RESIGNATION OF KEY EMPLOYEES: Two of the Computation Laboratory's

most valuable employees, Charles L. Bradshaw, Deput Director,
and Charles P. Hubbard, Chief, Engineering Computation Division,

have submitted their resignations eirective Ma ., 1068. They
are joining a group of Ifive other peo omputer

service company to be based in Huntsville.

.




NOTES 5/20/68 JAMES

Saturn V Program Management Transfer: In the past few weeks, Dr. Rudolph
had each of his Stage and Staff Managers brief me on their organization,
problems, etc., and this past Thursday he conducted a complete Saturn V
Program Review for my benefit. I feel that I have been thoroughly indoc-
trinated into the Saturn V activities and I am certainly appreciative of the
efforts Arthur has made to assure a smooth transition in the management

of the program.

S=II Stage LOX Fast Fill at KSC: In order to eliminate the requirement for
slow filling the LOX tank on the S=-II Stage at KSC, we have been working
to resolve the problems with the LOX fast fill system. Actions underway
include a revision to the KSC loading procedures which allows the first
15,000 gallons of LOX pumped through the fast fill system to be dumped
into the disposal pond. This will assure that the warm LOX and associated
high velocity gases have been removed and cold LOX is at the service arm at
the time the fast fill is opened into the S~II Stage. KSC has also revised
their pumping system in order that the fast fill rate does not exceed 4,500
gpm in lieu of the 5,000 gpm previously used. We are revising the baffles
and installing filters inside the S-II Stage LOX sump. The revised fast

fill system will be used for the first time during CDDT on AS-503; and we
will have the tank inspected after CDDT.,

S~II Stage Material Problem: In the process of fabricating the spec-021
material (which replaces the defective -063 material) for S-II-11, NAR
damaged 6 quarter panels and 1 bolt ring segment to such an extent they
had to be scrapped. Problem has received priority attention from NAR

and MSFC/RMO Management. Operations were shut down until all
conditions relative to each incident had been analyzed and detailed correc-
tive action outlined and implemented.

Pending Buildup of Work at KSC on AS-~503: Due to added instrumentation
requirements, POGO fix, ASI lines, single failure point eliminations and

lack of qualified parts until later in the summer, a heavy modification
workload will be placed on KSC during the hi~-bay period. Current indica-
tions are that more work is being scheduled for KSC than can be accomplished
without delaying the prelaunch activities. We are expediting the hardware
and meeting with contractors and KSC to resolve the problem.




NOTES 5/20/68 JOHNSON

Nothing of significance to report.



NOTES 5-20-68 KUERS

1. Depletion of AAP Funds for Procurement of Material: Procurement
Qf raw material, standard hardware, and ‘electrical connectors for the
AAP program is at a "standstill" because of depletion of ASG funds for,
direct material . Approximately $156, 000 worth of procurement actions
are being returned to ME Laboratory.

2. Neutral Buoyancy Simul ator (75 ft dia): A preliminary draft of

Safe Operating Procedures has been completed during this report period.
An operational checkout run on all systems except the diving bell/airlock
has also been completed. Procedures for underwater suit operation and
emergency techniques will be operationally checked during the week of
May 20. This will complete the checkout of operating procedures.

A presentation on operating procedures, systems, and maintenance was
made to the Neutral Buoyancy ORI Committee on May 16. This office
will initiate neutral buoyancy testing as soon as the underwater suit
check and emergency procedure check are complete and approval received
from the ORI Committee. This is expected during the week of May 20,

3. Retrenchment Studz: Responding to the S-II Resident Manager's
request for appraisal of possible Tulsa/Seal Beach consolidation, if
reduced production schedule caused uneconomic retention of labor at
Seal Beach, Mr. J. Franklin and Mr. E. Bryan of ME Laboratory compiled

data and analyzed manufacturing plans at Tulsa and Seal Beach for detail
study of retrenchment planning.




NOTES 5-20-68 LUCAS

1. MDA RECONFIGURATION: As a result of the 5-15-68 presentations to

Mr. Luskin and follow-on agreement with I-S/AA, we are proceeding as
follows: (1) Delete docking ports 2 and 3; (2) Delete all conical
section windows and associated mechanisms; (3) Remove scientific airlock
over docking port 1; (4) Add a docking window (12" x 17'") forward of
port 1; (5) Interior layouts for medical experiments shall allocate
space for a waste collection system. The following actions are to be
initiated immediately: (1) Revise MDA end item specification in accordance
with the above design requirements; (2) All design elements, including
structural, assembly, electrical, and instrumentation, are to revise their
design and documentation in accordance with these new requirements; (3),
The structural test article is to be manufactured in accordance with the
subject additions and deletions; (4) The MDA engineering mockup is to

be updated to reflect these new requirements; (5) Crew Station Review
and associated simulation planning is to be initiated to include the above
design requirements. Revised MDA schedules will be issued no later than
5-22-68.

2. ATM CONTROL AND DISPLAY (C&D) PANEL OPERATIONS: A human factors
demonstration of the ATM C&D dynamic simulation was conducted in the
Computation Laboratory on 5-15-68, with astronauts Gibson and Garriot
participating. The purpose of this simulation was to evaluate the
integrated C&D panel operations of manual gravity gradient momentum dump
together with experiment panel operations and experiment pointing tasks.
This initial simulation was a major milestone accomplishment since it
provided the first opportunity for the crew to actually perform ATM C&D
panel operations. We now have the first demonstrated confidence that
the present panel layout will satisfy the Principal Investigator's experiment
data requirements for normal operations; however, extensive verification
simulations will be required including off-nominal operations.

3. S-II LIGHTWEIGHT THRUST STRUCTURE ASSEMBLY TEST (''C'" STRUCTURE 403)

FOR S-II-4 AND SUBS: On 4-11-68, the first ultimate test on the thrust
structure resulted in a buckling failure of the center engine cross beam
shear web. You saw the damaged hardware in building 4619. A fix recommended
by North American Rockwell (NAR) was installed by R-ME., The test was
repeated last week. All data appeared normal and no failures were observed
in a quick-look evaluation. A comprehensive post-test inspection has

begun. The next ultimate test is planned for 5-21-68.

4., POGO WORKING GROUP: The analysis and tests are on schedule as
described to you last week. We expect two key people from Aerospace

to begin working with us (at MSFC) tomorrow. A senior representative
from Grumman is also expected this week. We still do not have a resident
representative from MSC.










NOTES 5/20/68 SPEER

1. ATM FLIGHT OPERATIONS REVIEW: We held our first ATM Flight
Operations Review this past week with representatives from ASTR, P&VE,
and MSC's Flight Operations Directorate, This review covered both the
identification and usage specification of flight control measurements and
ground commands, With the crew operations interface now being defined
by the baselining of the ATM Control and Display Panel, the division of
responsibility between crew and ground is now better recognized and seems
to be workable. Our individual system flight control requirements will be
submitted to ASTR within the next two weeks,

2. HOSC: MSC (Chris Kraft) has requested that R-COMP transfer our
present HOSC digital TV display system to MSC for their Apollo Lunar
Sui'_cw:e Experiments Package (ALSEP) support facility, COMP is in the

process of procuring our second generation display system which will be
operational in January 1969. It appears that we should agree to provide

these surplus machines to MSC after the new HOSC display system has
become completelz oyeratxonal -General Bogart has signed our backup
power and backup air conditioning projects for the HOSC,

3. AIRCRAFT OPERATIONS GROUP: This group, which is concerned
with our Apollo Range Instrumentation Aircraft (ARIA), met during the
last week with representatives of my office participating. Significant
items of discussion: (1) Performance of ARIA during AS-502 (MSFC's
evaluation as reflected in the meeting reports is the more comprehensive
of all concerned Centers); (2) Mission requirements for AS-205 (ARIA will
provide support for manual crew control and support in full force during
S/C re-entry and recovery); (3) Definition of the translunar injection phase
(we are stressing the need for full utilization of all possible facilities to
cover some portion of pre-ignition sequencing as well as second burn,
which is presently guaranteed).




NOTES 5-20-68 Stuhlinger

1. ATM FOLLOW-ON STUDY: The X-ray and gamma ray experiment
proposals which received high priority ratings in the recent Astronomy
Subcommittee meeting in Houston are being reviewed, They will be the
experiments considered for the high energy portion of the ATM follow-on
study effort. These experiment proposals are currently being summarized
to present in a uniform, easily referred-to manner, the basic information
needed by mission planners and payload designers.

2. NUCLEAR-ELECTRIC SPACE POWER: A meeting was held between
members of ASTR, ASO, EO, and SSL to discuss the future of space power
programs at MSFC, Dr. Haeussermann indicated that he expected to reduce
or terminate R&D on fuel cells and batteries and begin to concentrate on
nuclear reactor systems.

SSL presented a suggested long range program plan for Marshall that relates
desired study to a parallel program of hardware development, The basis of
the plan is the near term use of the zirconium hydride reactor (SNAP 8
reactor) with thermo-electric conversion, and the development of a lighter
thermionic reactor power system for the longer range program objectives.

It was generally agreed that the studies suggested were appropriate. SSL
is presently working on a more detailed study and development plan.

3. METEOROID SIMULATION: The light gas gun in SSL can now launch

0.1 gm Lexan projectiles at approximately 7.5 km/sec. This is equivalent
energy-wise to a 0. 01 gm meteoroid at 23, 7 km/sec. _ Such meteoroids will,
be encountered near earth at the rate of . 00000018/m™ day. A 150 m? OWS
will average 37, 250 days between encounters of such meteoroids. In one
year the probability of encounter is 0, 01l. In other words, protection against
such meteoroids is required to obtain a survival probability of greater than
0. 99 for a one year mission of OWS,

By using an Al projectile and achieving a velocity of 7. 0 km/sec, we can
simulate meteoroids of 0. 02 gm. The probability of encounter of a meteoroid
of this mass in a one year mission of OWS is 0. 0038, Therefore, it is now
within our capability to simulate energy-wise the mass of meteoroids that
must be defeated by the bumper to give OWS a greater than 0, 996 survival
probability for one year.



NOTES 5/20/68 TEIR

SA-205 LAUNCH VEHICLE DCR ACTION ITEMS: A total of eleven
action items were assigned at the DCR., Responsibility for all of these
items has been assigned to specific laboratories or individuals for
completion of action by the designated reporting dates. The most
significant is the S-IVB propellant tank proof pressure test action
item. R-P&VE and MDC have the action and we will be reporting to
the DCR Board on this item in Washington, D.C., on Thursday,

May 23, 1968.

G. E. ESE SINGLE POINT FAILURE ANALYSIS: Reference is made
to Dr. Debus' letter to you dated April 30, 1968 (copy attached) urging
that your personal attention be given to single failure point analysis of
launch site ground support equipment. We have had actions underway
for some time to identify and analyze potential single failure points in
critical circuits containing components that may change state between
ignition and liftoff. We have identified fourteen potential single failure
points which could possibly cause a scrub after ignition. We have not
found any potential single failure points in this category which would
cause loss of vehicle or loss of life. The next phase in our single point
failure approach will be to have G. E. examine circuits which have com-
ponents that do not change state, but which depend upon an electrical
voltage or current to keep them in their steady state condition. G. E.
is also preparing a control schematic due for completion May 22, 1968,
for critical ESE circuits. This document will be used to examine any
future changes to the critical circuits and an '""on the spot' single point
failure analysis will be made if such changes are considered.

We are working with G. E. to develop a logical plan for continuing our
single point failure analysis with the objective or pragressively correct-
ing the most critical weak points first.



NOTES 5-20-68 WILLIAMS

1. Extension of Manned Space Flight Capability (EMSFC) Working Group:

As a result of Chuck Mathews' recent request for independent Center studies

and recommendations for earth orbital programs, we have been receiving
similar requests from the various subpanels of the EMSFC (Lord's group).

We have informed the various subpanel chairmen (Maggin - Goals and Objectives;
and Howard - Program Options) that, as a result of our inability to work all
requests simultaneously, our emphasis will be on supporting the Mathews re-
quest which is being worked by Dr. Dixon. It is also our understanding that

the MSF input to the Newell EMSFC panel will be based on the Mathews study.

2. Lunar Working Group - Single Site Sub-Group: The "single-site" sub-
group to the Lunar Working Group met at Goddard during May 13-15, 1968.
Mr. Dave Paul and Mr. James Belew attended for MSFC. This concept of a
lunar program, structured around multiple revisits of a single-site, was sug-
gested by Newell and the PSG as a credible alternative to the multi-site philoso-
phy heretofore considered effective. The sub-group with representation from
OMSF, OART, MSC, MSFC, LRD, GSFC and Bellcomm, re-analyzed the
principle issues, objectives, goals, and special studies from the standpoint of
the single-site concept. Several advantages of this approach were defined
(stockpiling, re-use, enhanced scientific "depth" etc.); however, the group has
been asked to contrast the contending schemes. It is felt that they would rec-
ommend keeping the current approach rather than changing.










NOTES 5/27/68 BALCH

S-11-3 —.Cryogenic proof press.ure test has been rescheduled from 5/30/68
to 5/29/68. '

S-1I-5 - LH, flight vent valves have been installed. S-II-5 activities are
currently limited to minor tests and modifications because of priority being
given to the S-II-3 stage.

S-11-6- Stage is still expected to arrive at MTF from Seal Beach on 6/9/68.

S-IC-6 - Stage automatic procedures are being verified against the Ground
Equipment Test Set (GETS) and are being revised as necessary.

Legal Affairs - NASA Headquarters has requested that we furnish to the U.S.
Attorney for the Southern District of Mississippi copies of an investigative
report and other information relating to the three Rester suits for damages
from the S-IC-5 static firing at MTF on 8/25/67. By copy of a letter from the
Department of Justice to NASA Headquarters, additional information has been
requested concerning whether there are other claims arising out of the same
activity which will probably result in law suits.

To date, a total of 14 formal claims for damages from static firings have been
filed. Of these, 13 have been denied, and one is still pending. The shipments on
4 of the 13 that have been denied have filed suits against the Government. On

6 of the 13, the claimants are barred from filing suits because 6 months have
elapsed since denial of their claims. On the remaining 3 of the 13, the claimants
on 2 have until 7/22/68 and the claimant on 1 has until 10/1768 to file suits if they
so desire. :

Transfer of Key Employee”- Mr. John E. Sharkey, Chief of my Contracts
Management Office, is transferring to the National Institute of Health at
Bethesda, Maryland, Friday, 5/24/68, was his last day of duty at MTF.




NOTES 5/27/68 BELEW

CONTROL AND DISPLAY DESIGN STATUS: A joint meeting with MSC,
MSFC, and MDC was held on April 10 to discuss the new MDC Workshop
control and display panels. By the end of May, after comments by MSC,
MSFC should be able to direct MDC to proceed with detail design of the
control and display panels.

AAP-2, 3A EXPERIMENTS PHOTOGRAPHIC REQUIREMENTS: A
meeting was conducted at MSC on May 17, to discuss experiments
photographic requirements. The MSC AAP office coordinated the
meeting. The Crew Systems Division presented present, planned and
possible future camera capabilities. Experiment P.I.'s or their rep-
resentatives presented photographic requirements. The MSC AAP
office will evaluate requirements versus capabilities and, where appro-
priate, direct the Crew Systems Division to increase camera capa-
bilities to better accommodate experiments.

ATM FOLLOW-ON STUDIES: After discussion with Dr. Goldberg, Mr.
Jesse Mitchell, OSSA, has provided the following guidance for the ATM
follow-on studies: OSSA to put emphasis on a solar experiment comple-
ment for ATM-B and on gamma ray and X-ray stellar experiments
(unsolicited EMR-1I experiments). The stellar one meter UV telescope
is more likely to become a candidate for unmanned OAO type missions,
The solar package which appears to be OSSA's present choice to fly in
1972-73 time frame consists of four experiments: the two advanced
ATM experiments - NRL S053 and HCO S055; California Institute of
Technology - Photoheliograph; and Massachusetts Institute of Technology
and American Science & Engineering - Twenty inch Focusing X-ray
Telescope.

EXPERIMENT MEETINGS: The T020, Jet Shoes (Foot Control Maneu-
vering Unit), Integration and Planning Meeting was conducted at MSF C
on May 23. The Principal Investigator and pertinent organizations from
the MSFC were represented for the meeting. This was the last of the
planned meetings for AAP-2 experiments being integrated by MSFC.
EXPERIMENT POINTING SYSTEM CRITICAL DESIGN REVIEW (CDR):
A CDR with Perkin-Elmer on the ATM experiment pointing system was
conducted on May 23-24. Some areas of structural interference were
identified; however, it appears this can be corrected relatively easy
and the system will now be under Configuration Change Board control
ATM PROJECT STATUS REVIEW: An ATM Project Status Review was
held on May 21 at MSFC, with attendance from MSC, KSC, LaRC and
Headquarters (MSF and OSSA). The review showed satisfactory overall
ATM progress, with design complete in many areas and some develop-
ment hardware undergoing tests. The area of most concern was shown
to be timely approval of hardware procurements.




NOTES 5-27-68 BROWN

F-1 ENGINE - POGO - The initial six tests to evaluate helium
injection using F-1 engine F-4028 at the Edwards Rocket Engine
Test Site (RETS) have been completed. Helium was injected into
the LOX pump inlet at rates of 1/2 to 2 percent. Excessive gas
generator oscillations occurred during four of the six tests. On
one test oscillations reached 375 psi peak to peak (present spec.
limit: 150 psi peak to peak). To evaluate the possibility of
suppressing these oscillations by increasing G. G. flow, two of
the tests were conducted with gas generator flow rates of 10-14
lb/sec above those expected for AS-503. Only minor suppression
was noted. Though the above results do not give the helium
injection a ''clean bill of health' they do not completely eliminate
it either. Rather, it now looks like we have a situation in which
engine operating risks will have to be traded off against overall
vehicle risks.

THRUST DECAY - Preliminary results of '""soft'" F-1 engine
shutdown show promise of meeting the criteria of 415K pounds
decay per 75 ms at -3 Sigma in the region from 100% to 40%
thrust. Decay rates obtained from 40% to 10% must be evaluated
further.

J-2 ENGINE - The flight configuration augmented spark igniter
(ASI) with redesigned ASI fuel and LLOX lines were shipped from
Rockétdyne to AEDC on May 26, 1968. The S-II Battleship will
receive ASIs May 29, 1968.

Failures have been induced (after approx. 60 seconds) in two

single ply fuel line bellows sections under flow conditions

simulating those on AS-502. All previous failures have required
conditions of greater flow than those experienced in engine operation.
The failures occurred while the lines were under hard vacuum
conditions and infer that at sea level or even at simulated 100, 000

ft. altitude conditions,frost and/or liquid air may be trapped under
the wire braid and damp flow induced vibrations. This has been

the first clue as to the "why'' of the failures on 502. An improved
test setup has been established to further investigate this theory.

The J-2 engine component manipulator for S-IVB applications was
demonstrated at KSC on S-IVB 500F during the past four-week
period. The demonstration proved interface compatibility and a
positive means of removing heavy engine components when the
engine is in a stacked stage. A critique is planned by the MSFC/
S-IVB Office at KSC next month on the utilization of this GSE. The
manipulator had previously been demonstrated for S-II applications
on the Electro Mechanical Mockup at Downey.






NOTES 5/27/68 FELLOWS

Negative Report



NOTES 5/27/68 GEISSLER

l. ‘Earth Resource Ixperiments: A study has been undertaken to determine
the compatibility impact of adding seven earth resource experiments into
the AAP-1/2 mission., Total times over the USA were determined for hoth
20° and 35° inclined orbits at 220 n.mi, altitude. A launch time of late
afternoon afforded the maximum number of daylight passes (22607). Inte-
grating the over=USA opportunities into the present AAP=1/2 timeline re-
duced the aveilable non-automatic experiment performance time to approxi-
mately 48 passes, or 8 hours. Work is continuing with respect to (1)
variation of the basic crew duty cycle in conjunction with MSC, (2) more
detailed impact of the earth resources on the biomed experiments, and

(3) integration of the USA eloud cover probebilities,

2. Support to Sentinel Systems Command: Aero-Astrodynamics Leboratory
personnel have been assisting local Army Sentinel Systems Command (SENSCOM)
perscnnel on problems concerned with upper atmospheric wind measurements,
Mr. Je Allen (SENSCOM) is responsible for determining whether there is a
bias in their rawinsonde measured upper atmosphere winds acquired at
Kawjalein Island, Our Aercspace Environment Division has provided EENSCOM
available information on the accuracy of rawinsonde wind date. However,
to help resolve the problem, we plan to provide some Jimsphere balloons to
be tracked by the Army at Kwajalein Island, so they can make a comparison
of Jimsphere and their rawinsonde wind measurement data. This was a small
effort on our part with the Army, and will further the utility of the
Marshall developed Jimsphere,

3. Saturn V Aerodynamic Changes: Preliminary analysis of AS=502 flight
data indicates a 25 percent decrease in axial force from the established
desipgn values. About 15 percent of this decrease is due to scoop removal.
The remaining 10 percent decrease 1s due to differences in flight measure-
ments and wind tunnel measurements. These percentages were computed near
maximum dynemic pressure, however, the overell effect on vehicle per=-
formence will be an increase in payload to escape of approximately 40O
pounds, AS=502 {light date also indicates a large region of plume in~

- duced flow separation on the first stage near the end of first stage flight.,
This plume induced 'separation shifts the center of pressure forward and
reduces the normal force cocefficient since the aerodynamic loads on the
S-IC stage, fins, and shrouds are reduced to near zero. The change 18 of
no practical significance because the aerodynamic loads in this region
(Mach 4 to T7) ere very.low due to the decreasing dynamic pressure,

L, Menpowver: Dr. Robert W, Gunderson, an outstanding mathematician from
cur Astrcodynamics and Guidance Theory Division, has accepted a teaching
position at the University of Utah, He will leave VGI'C in Aupgust.

7
P



NOTES 5-27-68 GRAU

ATM TESTING: Analysis of two configurations of ATM panels has been
completed. To date, 1750 have been inspected which includes experi-
mental, test, and flight panels. Defects caused by handling and
manufacturing error were high at the beginning but improved steadily
as the program progressed. At the beginning of tests, rejects aver-
aged 34 percent, but with improved manufacturing techniques, handling,
agd protéctive covers, the reject rate was decreased to 8 percent.

S-11 VALVE CASTING DEFECTS: During vibration qualification testing

of a prevalve, the actuator housing broke off from the main valve
body. Failure analysis indicated that the failure initiated from

a '"cold shut" casting defect. Further analysis as to what caused

the "cold shut" indicated it probably was caused by the use of a
casting compound which was placed inside the mold to eliminate or
reduce the parting line image on the casting. As a result of this
problem, an inspection was made of 17 prevalves and fill and drain
valves at MIF. This inspection disclosed that 14 of these valves had
surface defects or indications of '"cold shuts'. An investigation is
being conducted to locate all prevalves and fill and drain valves
that have these type of surface defects and where possible grind out
the defects within limits established by Material Review Disposition
(MRD) . Also, it must be determined why NR accepted these valve cast-
ings with surface defects.



NOTES 5/27/68 HAEUSSERMANN

1. Astrionics Support for Army Design Reviews., Astrionics was requested
to support the Army MICOM tlesign review for the SAM-D*Data Processing
System by providing a member to the design review committee. The
committee's functions and actions entailed one week of technical briefings
"~ at "MICOM, one week of presentations at the contractor's facility in Boston,
and one week of preparation and writing the final report to Ceneral Eifler.
Roughly, one man month was devoted to the project. General Eifler has
indicated that he would like to see the reviews continue on a more or less
periodic basis, the next review being contemplated in November., If the

"~ design reviews continue, it is very likely that MSFC will be requested to
provide continuing support. We will not participate further without
additional MSFC management approval.

2. ATM Quarterly Review, The ATM quarterly review was held May 21 at MSFC.
Participants included Messrs, Luskin, Mitchell and Forsythe from lleadquarters
and Dr, Giacioni, Dr. Newkirk and representatives from the other Principal
Investigators. Some of the significant points which were discussed included:

a., Headquarters personnel brought up the subject of solar array deploy-
ment and the impact of a failure of the deployment system. The deployment
system is electrically redundant with the design goal to eliminate all single
point failures. An exception to this is that the mechanical drive is a
single point of failure., We believe by thorough ground testing the reliability
and confidence level of the deployment scheme can be demonstrated without
having to resort to the complexity of making the mechanical elements redundant,

b. Dr, Newkirk questioned the test program for the fine sun sensor with
respect to the ability to test it on the ground versus operating beyond the
disturbing atmosphere. le suggested using some small rocket or balloon flight
tests, We have recognized this problem and have been considering tests at
some high altitude observatory (e.g., Kitt Peak Observatory) to get a better
assessment of the sensor and the effects of the atmosphere. We have also been
considering an orbiting flight test but have not come to any definite conclu-
sions at this time as to the need for such a test or the means of implementation,

c. Secveral times the question of actions due from Headquarters came up.
These included procurement actions, decision on the ATM TV downlink, the
teleprinter and ACE at MSFC.

The review was a productive effort and the above stated areas plus others
are being worked by the cognizant organizations.

*MICOM - Army Missile Command _

*SAM=D = "D" configuration for the surface to air missile system



NOTES 5/27/68 HEIMBURG

F-1 TURBOPUMP POGO TESTING Four F=| Turbopump POGO tests were successfully
conducted last week. Tests were run at LOX pump inlet pressures of 100 psia
and 130 psia using a Whittaker LOX prevalve. Various conditions were tested,
such as: (1) all gas bled from the LOX prevalve cavity, (2) helium injection
into the LOX prevalve cavity, (3) gaseous oxygen injection into the prevalve
cavity. Preliminary data indicate helium injection into the prevalve cavity
is an effective method to suppress POGO; however, gox injection into the
prevalve cavity does not appear to be an effective method. The test program
originally established for the first F-1 Turbopump has been completed. P&VE
is to let us know today if additional tests are required on the first pump.
If not, we will start change-out for the second pump this week.

F-1 ENGINE Test FW-082 was conducted on the West Area F-| Test Stand on

May 22, 1968, with F-1 engine S/N F-5038-1 for a mainstage duration of 147
seconds. The test was terminated by the facility panel operator upon completion
of test objectives. This was the third of a series of tests to evaluate the
helium ingection on engine performance. The engine was gimballed at 5.0 c.p.s.
and +0.25% (pitch actuator only) from X+135 seconds to cutoff to determine the
extent of LOX system oscillations that can be induced by gimballing. Data from
the tests are being evaluated. A modified S=IC LOX prevalve will be installed

in the West Area F-l Test Stand prior to the next test to investigate utilization
of the LOX prevalve cavity as an accumulator for another potential POGO fix.

MODERATE DEPTH LUNAR DRILL Dr. J. Hanley visited with R-TEST-SP on May 23, 1968.
He seemed pleased with the progress which is being made toward obtaining contracts
with Northrop and Westinghouse. Both companies should be under contract before
the second week in Jume 1968. Telephone conversation with Joy Manufacturing
Company indicated that the ball spline (a critical component in their hammer
design) as yet has not been delivered. They hinted at a future extension of

their contract, at no cost to the government, to allow them additional in-house
test time.

S-11 STRUCTURAL TEST._PROGRA The LNy cold shock is scheduled for May 27 and 28,
1968. ! ‘

S-11-3 (MTF) S=-11=3 is installed in the A-2 Test Stand at MTF. Final checkouts
and preparations for the cryogenic proof pressure test are underway. The test
is now scheduled for May 29, 1968. :

S-11-5 (MTF) S-11=-5 is installed in the A-| Test Stand at MTF. Pre-static
checkouts and modifications are now in process. The static firing will be
delayed in order to incorporate the new AS| lines.




NOTES 5-27-68 HOELZER

1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM:
Acceptance was resumed Tuesday, May 21, 1968. Considerable success
has been achieved which gives rise to guarded optimism toward suc-
cessful acceptance of Phase I in 30 days. Stability of the Executive
VIII System has been greatly enhanced. Numerous errors, both serious
and trivial, have been removed.

2. VYEFIRST GENERATION'"™ TEXT EDITING SYSTEM: We have an effort under-
way to define technical specifications for a "First Generation”
text-editing system on the UNIVAC 1108 computers. This system should
permit the alteration, insertion, and deletion of typewritten text
(for reports and other typewritten documents) through the remote
teletype and cathode ray scope terminals attached to the 1108's

It should be similar to the magnetic tape text-editing systems

which IBM sells but it should be more versatile because of the
flexibility and storage capacity of the 1108's

3. VISIT BY JPL ADVANCED PLANNING PERSONNEL: Dr. Thorman and
Mr. Lesh of Jet Propulsion Laboratory, Advanced Planning and
Engineering Systems Division, visited ug: and we discussed our
work on digital simulation of large physical systems for R-QUAL
and R-ASTR. Both gentlemen were very much: interested in our
developments of simulation systems, particularly since JPL will
also shortly install a time-sharing multi-processor UNIVAC 1108
computer system. JPL is planning a large simulation system to
simulate their world-wide tracking system, including the dynamics
of the spacecraft. They considered our Marshall System for Aero-
space Systems Simulation (MARSYAS) development very attractive
and would like to cooperate closely with us during the implementa-
tion of MARSYAS.




NOTES 5/27/68 JAMES

1. S-IVB Stage Cryogenic Proof Testing: At the special DCR Board Meeting

on May 23, 1968, it was determined that if Saturn V S-IVB'LHZ ullage pressures
are reduced 2 psi, then present ground testing methods are adequate verification
of the hardware and cryogenic proof testing will not be required. The pressure
reduction will be accomplished by resetting presently qualified Saturn V valves;
therefore, the decision has practically no impact to the Saturn V Program.
Additional information on the Saturn IB aspect is contained in Colonel Teir's notes.

2. Failure of S-II Thrust Structure Test Article ("C" Structure): The "C"
structure failure that occurred Tuesday, May 21, .1968, was major. The lower
inner and outer cap rings of the thrust structure were broken as well as stiffeners
and several rivets. The failure occurred around the engine block area. :

The test article has been subjected to a heavy workout while qualifying it for

all possible anomalies. This article has been loaded beyond limit conditions
five times; in addition two ultimate tests have been completed. These tests
verified that the thrust structure is qualified for normal flight conditions. The
remaining two ultimate tests were to qualify the structure under one engine out
condition. The failure occurred at 124% of limit load conditions on the third test
(130% was the required loading). Fatigue is being investigated as one of the
possible causes of the failure. P&VE and NR are reviewing the test data to verify
the degree of qualification for the engine out condition, determining the repairs
necessary for the continued testing of the "C" structure and determining design
fixes for flight vehicles based on the failure. The analysis of the failure has
indicated a rivet material problem may exist in the same area on S-II-3. If this
is the case, a number of rivets may have to be replaced on S-II-3. :

3. S-IC Engine Canting: An MSF review of the spacecraft load capability
indicated the SM/CM interface (on AS-504 and subs) cannot take the bending
moment introduced during an F-1 control engine shutdown. It will, therefore,

be necessary to cant the control engines 2° from T+15 seconds through S-IC cut-
off, and we plan to implement this canting on AS-503. Canting will sacrifice
approximately 180 pounds payload capablllty, however, it will alleviate part of
the detrimental POGO effects.: . . IBM is optimistic
that the change to the Flight Control Computer (w1th minor changes to the networks
and software) can be incorporated without slip to the AS-503 schedule.

4, S-II-3 Stage: The S-II-3 Stage is in the test stand at MTF and preparatidns
are underway to cryogenic proof pressure test the stage on Wednesday, May 29, 1968.

5. POGO: Dr. Ralph Lanzkron has been assigned as the overall POGO
Manager at MSC; and Major Charles Duke (Astronaut) has been assigned as the
MSC representative on the MSFC POGO Working Group. Major Duke is located
in the P&VE Laboratory.



NOTES 5/27/68 JOHNSON

OART FY 70 Planning Cycle: « This item was reported in my notes
of April 29 and May 13. Guidelines from OART needed to evaluate
overall OART plans are now expected May 27. With the Advanced
Research and Technology Board meeting now planned for early July
we will have three to four weeks to develop MSFC's response.

Gravity Substitute Workbench Experiment = This experiment is now

" proceeding through development as a potential Saturn I workshop
experiment. It is currently proposed, and being developed, to test
independently the effects of two methods of deriving a force field to
induce "'settling' of components on a workbench in ""0'" G flight. The
first method will utilize the force produced by a relatively low velocity,
directed air stream; the second, by electrical fields. The work space,
measuring and recording equipments for both experiments are common.
The experimental protocols are quite similar., Therefore, the two tests
are being treated as a single experiment. Preparation of experiment
integration documentation is in progress. AERO, ME and Chrysler
are teamed to produce the experimental hardware and experiment
documentation. :




NOTES 5-27-68 KUERS

Development of Welding Technology: The ME Laboratory has systematically
for several years pursued the study of welding problems in-house, at
technical institutes, and industry. Since 1964, 20 of such interrelated
studies of welding parameters and problems have been conducted., The
reports from the studies have been widely disseminated to our Saturn/Apollo
contractors and have been utilized in the applied welding techniques;

for instance, in contamination control and cleaning techniques. Last year
we had the first 10 studies integrated into one single report by Dr. Masubuchi
of the Battelle Institute. Dr. Masubuchi gave a paper, based on this
integration report, to the Aluminum Wire Association, which organization

is now going to present to Dr. Masubuchi an "Honorary Award" for significant
contribution to the welding community. This week, Dr. Masubuchi repeated
the presentation at the Inter-American Metallurgy Conference, which will
have wide distribution in the Spanish and English languages. The same
subject will be presented at the International Welding Conference next year
in Japan.




NOTES 5-27-68 LUCAS

1., S-II "C'" STRUCTURE TEST (THRUST STRUCTURE FOR S-IT-4 & SUBS): On 5-21-68,
the ultimate load condition with one outboard engine out was aborted at
approximately 120% load because of an extensive failure at engine No. 3 location.
A team is analyzing and evaluating the failure. Since the S-II-3 (high-force)
thrust structure survived the same ultimate load case (one engine out, 3
engines @ 7.7°) that failed the S-II-4 thrust structure, a detailed inspection
and comparison of the two specimens is being accomplished. Preliminary
results indicate that fasteners of higher strength were used in the ground
test articles (high-force, facilities and structural) than on flight stages
in the main thrust area. Because of an anticipated problem at flight ele-
vated temperatures, original fasteners were exchanged for fasteners more
suitable for elevated temperature, however the high temperature fasteners
have lower strength. It has been concluded because of this difference of
fasteners that the S-II-3 (high-force) specimen might have also failed if
flight-type fasteners had been installed. All flight stages will have these
fasteners replaced, starting with S-II1-3. This is‘net a major rework and

can probably be accomplished on S-II-3 when the ASI mods are installed.

2. WASTE MANAGEMENT: We invited representatives of Republic Aviation Div-
ision of Fairchild Hiller to brief us on the work they have done in the area
of waste management. Information presented was generated under Air Force
contracts and included actual hardware development experience. Republic
"has an Air Force contract to develop a system for MOL. Preliminary obser-
vation indicates that a system such as the Republic system could be inte-
grated into the Orbital Workshop (OWS) and, for certain waste management
functions, components of the system could be integrated in the Multiple
Docking Adapter (MDA). 1In both instances, the arrangement appears compatible
with the AAP Biomedical Experiments. Republic answered a MSC request for
proposal for a system for OWS a year ago but has not been contacted further
by MSC. The waste management system on Apclic has been abandoned and MSC

is reverting to Gemini hardware for this application.

3. POGO WORKING GROUP: Effective 5-24-68, Astronaut C. Duke was assigned
full time to MSFC to represent MSC on POGO Working Group activities. 1In
addition, Aerospace Corporation has designated Dr. S. Rubin and others to
serve as resident consultants in this area. Messrs. Baird, Bernstein and
Pulgrano of Grumman Aircraft Engineering Corporation spent two days with us
at MSFC last week. They took several assignments of work back to Grumman

and will return to MSFC in a few days. Stability analysis as related to the
two most prominent fixes (helium injection in the LOX feed line and LOX pre-
valve cavity accumulator) is continuing. Preliminary stability analysis

for AS-503 without a fix indicates marginal stability from 80 to 140 seconds
of S-IC boost. The test program is on schedule.

4, WIDE TEMPERATURE RANGE ADHESIVE: Monsanto Research Corporation working
under contract NAS8-20406 has made a significant breakthrough in the develop-
ment of an adhesive effective over a wide temperature range. By blending

two polymers with a commercially available catalyst, a urethane adhesive
resulted that is comparable in strength to Narmco 7343 at cryogenic temp-

eratures but is at least twice as strong at room temperature and four times
as strong at 150°C as the 7343 adhesive. The two polymers are unattractive
when reacted individually with the catalyst, but blending offers an analog
to a metal alloy which has not been widely studied.




NOTES 5/27/68 MAUS

TDY SUPPORT TO KSC = Our representative visited KSC last week and
discussed with Dr. Gruene, Director of Launch Vehicle Operations, the
phasedown of Marshall TDY Support. The decision reached on AS-503,
coupled with Dr. Gruene's hiring of 63 permanent employees since
inception of the TDY Support program, makes it possible to phase the
MSFC personnel back to Huntsville somewhat earlier than originally

. planned. The program peaked at 49 in March 1968; 19 of these have
already been returned to Marshall and we expect to have 28 on board
at KSC at the end of May. Of those, 10 will return in June, 16 in July,
and 2 in August to complete the program. Dr. Gruene has expressed
considerable satisfaction with the program and is, in many cases,
writing to the Lab Directors advising them of their employees'
contributions, areas of involvement, and generally expressing his
satisfaction. Interviews of the MSFC employees indicate that they
are being well utilized on Apollo-related work and are operating very
well within the KSC organizations to which they are assigned. We.
plan to prepare a final report on the program which will be available
for presentation in late July.

AAP INTERIM OPERATING PLAN - A request by Dr. Mueller for an interim
operating plan for AAP requirements through December 1968 is expected
to be received early next week. This will be an urgent action with

an extremely tight deadline, June 3, 1968. The AAP plan assumes no
new FY-69 obligation authority available prior to December 31, 1968.
Centers will plan to operate within the $253.2M limits of FY 1968
program authority through December 1968 of which planned allocation
to MSFC is $146.9M. Centers will also plan to achieve maximum
obligation of FY 1968 funds by June 30th, providing for requirements
outlined through December. The plan assumes equal appropriations
($253.2M) for FY 1968 and FY 1969. The FY 1969 planned amount will
support requirements through June 1969. The program content includes
continued fabrication and assembly of Saturn IB's and V's at the rate of
two per year in accordance with the newly approved M(P)-7 delivery
schedule. Preliminary (unsigned) copies of the guidelines and
instructions for this submission were received Thursday and distributed
to I. O.'s Resources Management and Apollo Applications Offices.







NOTES 5/27/68 SPEER

1. ALSEP GROUND CONTROL: Immediately following the first manned
lunar landing, the Apollo Lunar Surface Experiment Package (ALSEP)
will require a limited ground support for extended periods of time. A
total of three ALSEP's are expected to be flown, the first one possibly
as early as May 69. Length of ground support is estimated in the order
of 30 months, MSC had submitted a detailed proposal resulting in

rather high cost for modifications to the MCC Network Staff Support
Room (two IBM-360 computers and two M. dollars). -In a surprise move
last week, General Stevenson has rejected the MSC proposal because of
its excessive costs and opened this project to the lowest bidder. The
following Centers (and respective operations facilities) have been invited.
GSFC ( Goddard Satellite Control Center ), JPL (Space Flight Operations
Facility), KSC (Central Instrumentation Facility) and MSFC (Huntsville
Operations Support Center). MSC (MCC) is included again and may be
forced to revise the original proposal. Although much will depend on
MSC's position, OMSF appears to be serious in considering these other
facilities in order to lower cost and gain a high degree of independence
from Apollo related flight control tasks. I have initiated priority actions
to perform a quick evaluation of all factors pertinent to an MSF C position
and will be prepared to brief you on our recommendation prior to June 5
when MSFC's answer is due at OMSF.




NOTES 5-27-68 Stuhlinger

1. VISIT AT YERKES ASTRONOMICAL OBSERVATORY: Gerhard Heller
and I spent a full day at Yerkes as guests of the observatory director,

Dr. O'Dell., We were greatly impressed by the highly efficient operations

of the scientific and technical staff., Dr. O'Dell, as a member of the
Goldberg Astronomy Missions Board, stated that MSFC is expected to play

a very significant role in future space astronomy projects, He expressed
the hope that NASA would soon proceed to establish an astronomy program
with clearly defined, challenging, and ambitious projects that include manned
systems, I am sure that Dr. O'Dell's membership in Dr. von Braun's
scientific consultants group will prove very beneficial for MSFC.

2. IN-HOUSE ATM CONTAMINATION TESTS: This past week samples
were irradiated in an oil vacuum chamber using infrared radiation in a test
similar to other tests in which UV radiation was used. The IR irradiation
caused no measurable damage in the same length of time that UV (of the
same total intensity) caused 10-14 percent change in reflectance. This test
was to demonstrate to the ATM Project Office the damaging effect of the
ultraviolet in the solar spectrum where infrared radiation of the same
intensity causes no damage.

3, CONVAIR 990 EXPERIMENT: Due to the unsuccessful Nimbus D mission,
current meteorological flights of the Convair 990 will be completed earlier
than expected. According to Mr. Louis Haney of Ames Research Center,

the solar flights which will include the SSL heliometer of Roger Linton may
begin as early as July 1, rather than July 22 as was scheduled. As of the
present, all parts of the experiment have been tested and found to be
functional. However, due to the sensitive nature of the heliometer electronics,
some of these tests will have to be repeated at Ames to re-calibrate the
instrument,

4, LECTURE ON CURRENT VENUS RESEARCH: Dr. Hale gave the
Honors Day Lecture, May 21, to Physics majors and the Physics Department
faculty of the University of Tennessee, on Venus.




NOTES 5/27/68 TEIR

S-IVB PROOF PRESSURE TESTING: SA-205 DCR action item 9 on

S-IVB proof pressure testing was reported to the DCR Board in
Washington on Thursday, . May 23, 1968. Mr., Ted Smith, MDC, and

Dr. Lucas gave the presentations., We presented five different approaches
to certify the structural integrity of the S-IVB propellant tanks. These
included: justification to '"'use as is;' perform cryogenic proof pressure
test; and three different possible ullage pressure combinations. Advan-
tages and disadvantages of each were presented and MSFC recommended
"use as is."

The Board approved a reduction in the ullage pressure of the S-IVB/IB
LHj tank by 4 psi and in the S-IVB/V LH, tank by 2 psi, resulting in the
new pressure being the same for each stage. The LH, tank pressure re-
duction is to be accomplished by resetting presently qualified valves.

The present S-IVB/V 28 - 31 psi LHj burn control pressure switch is to
be used on both S-IVB/IB and S-IVB/V stages for prepressurization. The
LOX tank pressure will not be changed in either stage. The DCR Board
decision applies to all S-IVB stages. The Board also directed us to re-
view all S-IVB-205 tank x-ray films and quality records to assure integ-
rity of the propellant tanks. Gen. Phillips asked that the DCR record
reflect what this change constitutes from a '""Fracture Mechanics' view-
point and the rationale for certifying the structural integrity of the
propellant tanks with this change. We have requested P&VE to supply
this data for forwarding to Gen. Phillips and the DCR Board secretariat.

The Board also stated that if a detailed review and analysis of this change
provides any unforeseen problems or undesirable results, or indicates
other required action, that such information should be brought to the
Board's attention.

This decision should not affect the AS-205 launch date, but will require
some expedited action on the S-IVB Stage which already has a consider-
able amount of scheduled modification work on the launch pad.

G.E. ESE/RCA COMPUTER SPARES COMMONALITY: A comparison
has been made between G. E. ESE spares and RCA computer spares to
determine the degree of commonality of parts in the present inventories.
This evaluation did not include standard parts such as nuts, bolts, screws,
lamps, etc. The result of the comparison of G. E. and RCA inventories
show that only 6% of their items are common. Based on existing level of
spares and projected usage data, combining these common items under one
contractor might have saved an estimated $500. 00 per year., This finding
confirmed previous overall assessments on this subject. In our judgment
this possible savings would not be worth the confusion caused in the field
and, therefore, we do not plan to pursue any further actions or studies

in this area.




NOTES 5/27/68 WILLIAMS

1. Special Study Activities (Bill Neighbors' work): We presented to Gen,
Smart (+3 others) the results of our work in this area and were very
pleased with his reaction. He was surprised at the amount of work which
had been accomplished; questioned why this hadn't been brought to Manage-
ment's attention and concerned that insufficient progress was being made
to clarify the picture. He promised action and followed up by arranging a
meeting for the next day with Adm. Boone and 8 others (Tischler, V.
Johnson, etc.). This meeting was also an eye-opener for those involved
and stimulated considerable interest to do something, :

Gen. Smart suggested we give a briefing to the June 4 MSF Management
Council Meeting as well as to others., Doug Lord has put it on the June 4
agenda for Mueller's consideration. I am making arrangements for other
meetings with Newell, Naugle, Rosen, etc. I would appreciate your help
in making sure it stays on the MSF agenda, '

2, OTES: We have received Program Authority for the $500K Telescope
Technology Program Definition portion of the OTES Program. This is a
joint ASO/ASTR activity and will involve other Centers with MSFC being
the focal point.

3, Lunar Cargo Delivery System: We have been advised by Col, John
Burke, NASA Headquarters, that the Statement of Work for the "Liunar
Cargo Delivery System Analysis'" has been approved by W, A, Fleming.
Normally, this would be the last step on study approval; however, the
studies will now be forwarded to Harry Finger for concurrence,

4, Special Launch Vehicle Working Group (Rosen Committee): This group
met in Washington on May 20 and 21, 1968, We have now finalized the studies
to be accomplished in all areas, These include Saturn IB, V, and Inter-
mediate studies by MSFC, unmanned vehicle studies by LeRC, and launch
facility and operations studies by KSC. We have discussed the objectives,
approach, assumptions and schedule of the requested studies with I, O,

and Executive personnel. A summary was preseated to General O'Connor

on May 24. We are trying to integrate all the various efforts so as to
minimize the workload. '
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